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In  the  pepled  of  Greek  and  Romn  &go®ndancF  co"-
imnlty  health  ac*1vltle4  flou#lshod.    Health,  cl®anllne8g,
b®au*y,  and  €tr®ngth *®re  quaLltl®e  ®F  llfo  to  b€  8ou€ht
and  worth  ¢ormiz}1tv  action  to  be  aohlBved.
inn  from  the  ®arllest  trnorm  perleda  of  hlgtory  froc
p©cognl2®d  the  fact  that  Clea,nlln®gg   1g  g®dlln®s8.     `Wat®r
lB  a  mennB  to  eloanlln®s8.     Hov®TSr.  w&t®p   ±S  Sh®  unlv®z'Sal
aolTent.    Through  the  8Ffortg  of  9oi®nce  teachers  over  the
nation,  the  prplty  end  qu&11tF  Sf  gat®r  t}an be  d©terzcln8d
fop  lndlvldu81g  ag  well  &8  for  comminltlcs*
I.     THE   PHOELEH
££  ±E±  ¥=¥___?=@=I__±_L±.      It  "a8   the   pr*po88   efSizab®m®nt   of
thlc   gt;thdy   (1}   to  ®nabls   g$1®noe   tearfusz*S   to  ffinke  pr®11fro
lnary  d®termln&t£®nG  ®f  the  prrltF  of  inter;   (3}   t®  d®-
gcrlb®  the  pz.811mln&rF  m©thed&  for  tefltlna  *at8r  *1thln
the  givri8dl¢tion  of  the  sclenc®  t8fi®heirS  and   {3}   to  shew
how  a  kl€  "y  bs  ®ongt"ot®d  to  8erv®  the  purp®8®  ror
rmoh  duties.
rfupeptance  E £Eg ±£±±£H.     qo  d®t©rm±n®  the  ohamoter
and  qu&litF  ®f  w&t©P-  d®tsz>mlnae  the  utlllaetlon  for  which
the  v&ter  ¢&n  be  rmd®*     in  the  mol.a  r®mSbe   8®¢€1on3  ®f  the
¢outL€rF,   th®ro   18   tb®  Constftnt  q]ii®delon,   "Is  thlB  u&t8r  a&f®
to  drinlt?"    `It  ls  ®vldent  that  Stnt®  D©prrtrmsnt8  ®f  mbll¢
a
H®alth  flupplF  "eh Saar®r8|  tnt  the  lapg®  of  t±rm,  in
tro5t  ®a§®e,   mcong  a  d®1trgr  ±n  €ho  uff®   ®£  the  vl€al  mtez*
tind®*  e=&Hln&tlees.    tr€111&atlon  of  the  tr&t®r  deti®"lnSB
*h&t  a  p¢#gan,  1as  ln€®r®&t®d   ha   finding  lz&  £h®  wtlt€p.     Sane
#qLt©p  may  to  u8®d   for  t!a€hlng  eniF+    Theroforhe,   the  u.B®p  13
int®r®gt®d   ln  tiro  harfuQsi8  of  thB  wet®p.    Some  wat®p  "F
t>e  uB®d   fop,dz.1mtelr&g  ffind  ®ooklng.     Th8rerore,  fro   ld  lnter-
¢Gb3d  in  the  baGt®pl&1  ®aent  Qf  the  est®#,    Sane  "t®p  mF
fa8  u89d  fop  s¥1mlng  &n€  ae€r®otlen.   ..in a  put211c  pool  ore
vcol€  b®  tnt,G3!aftfad   in  ths\  nzBcab€  of  zfsgldual  chlorine  thate
lG  pseg®flti*  anE   fn  the  "abe  ffvlrm±n  h®1tlt'  h®  woulti  be  ln#®r-
ti&€Sti   in  the  tNL¢t¢ple  pre®Gtrt  8®  well  &fl  the   8®dlrmntarty
qmtsplAl8.     It   ig  ®&z!Gn€1thL  Shnt  big  I:ncol®¢g®  b®  gfained
befon®  the  #tiSetr  \1@  uE!€d,   1fi  3rdgr  that  a  mSae  h®stlthftsl
&ondlti'am may  be  rsa€in€ained   for  g®QletF.     th  thle  8tiLBF  lt
haB  b¢®n  the  prrpoB®  t®  ri®€e#mfroG  the  pefiltF  ®f  vEter  far
€rlnklng  &fid  tyccpe&Sfen  ®r  svlrm±ng.
thng  t&aeB  a  nor  veil  1p  dug  gr  a  nG"  fap#1rig  `18  ®k-
p$8Bd  ta  cepplF  az.1nk±ng  g&tSp,   ¢fro   REpp&r  should  b®
t®gtSd.     Thl€  18  a  duty  trhB  ocrminl€F  &otrcol  8®1Snc®
te&oh©r'  can  pe##orm  and   tb©r®by  p®nder  gr®at®p  esnvlG®
tie  tsha  at2hanlty.
fie  the  tp€nd  townnd   outdoSr  9flu¢a$1on  and  pe¢r¢&tlaife,
the  Frobl®m  of  a   g&ife  .flt8r  rmpplF  b®®rme®  prasrfig#1tn6iy
gr®atGp+     en®  fl"dE  that  gtrd3ntE  Lsarm  fa®St  when  th*F  do
4
not  r®all.e  th8F  are  1®&rmlng.    Chlldr©n  love  the  out-br-
doorB,     Th®F  are  fas€1n&tad  with  the   dlght8.   8ound8,
and  rolll®8  of  the  "t-of-dgor8.    Then.fore,  the  gtr®amB
and  *at6r  ouppll89`  Should  be  kept  Safe  fQ#  thelp  ®n`Joprent
and   8trdF.     The  v&ploug  8®hool-¢amplng  pFogram&,   that  &r®
deflnltely  on  the  lns"fife,  ape  a  fa¢tor  lndieabln&  tfi®
trend   toward   outti®®r  ®dusatloti.     AS  th®£@   S¢h301  camps
Eh®   str#®ntS  have  ®aEc®11gnt   opp®ptrnlt|®8   ts  ®ngas®   1n
a&&1or  lBarnlnB  and  gpsa€Sr  F8tentlon  of  .f&Stg.
The  Ssoutlng  "®¥Sn®Ht  over  the  unlt®d  Statsg  18
1nor®afflng  ®fl¢h  y©ap.     It  ls  brlng`1ng  more  beyg  and  glplg
lnta  fl  fuller  re&11mtlen  and  nndsrstaHdlng  of  th8lp
ourroundlng*     Th®1z.  ¢amp3ng  *etlvl€1®8  are  nun®rou3  &Hd
v`a.Pled.     Hou®   ®r  €h®1f. ¢Imp3   Should   op©patS  wlthtRI€  a
Btif©  vyat®r   supply.
There  ls  a  Qone©ntratlon  Sf  the  p®prlation  ln
the  ¢1tF  or  enhurfuaH  &#©a,e  at  preg®nt.     For  €ha  p&St
q}i&pt8r  of a  ¢®ntrrF,  the  popilatlgn  hag  h8.n  mlgratlng
afr®m  the  "r&1  apea@.    ¥hls  mlgratil®fa  has  brought  about
a  real  problem  of  sopplylng  the8®  1apg®  cltLeg  with  nn
ad®qnfit®   supply  ®f  gafe  "€8p.     The  .fite!r  `"ppli®g  .S©oom.
aant&mlnat®d  I)®oau8e  or  the  "®thed§  toy  whlSh  poopl€
di®p®s®   of  th81r  waste  and   bfa®1r  rofus®.
A   B.f®  *atarl  mpply  ig  en®   of  the  beat   gnf®guaF@3
®f  €he  health  of  a  oee"nlty.    A  rel&tltya£F  8"11  nutBb®z.
S
Gf  dls®aB©S,   hgivSvex.*   ere  to¢tr&1lF  €ti@nsult€®d  bF  lmpiae
tifitegr.    All  ®,f  th®3®  are  dlS®fa!SH   ln  vhl¢h  the   1Hf®ctl®n
8tplum  1g  the  nllnentary  t"®t  and  ±n  whl®h  the  ongenl!ute
lGffiT®  tih¢  bedy  qlth  the  e*¢ratlonBw    Thff  "q€t  lnpSrt@nt
Bf  thgivtie  &198a8G[8  &*+a  tFph®ae   f®v®#,  rfublai  aF8®utegr*
b&clll&ny  dr38n€flap,  pamtyph®1€ ,  bemor.#ha#1€  3ountll¢e,
and  fifllntlS  Gh®1S".
A   #irS  trai€®r  "Ppl¥*   hgiv®verr   E®¢mgiv  €®  8Ff®St  She
g®neml  hffifaLth  ¢f  a   earm]nlty  &nd   to  d®®p®asfa  1SG`  tl®&€h
I
"te  qh®11F  apart  `mam  t;h®  Eec#®&SS  due  ta  th®  ellmha&tilon
of  tbefla   i3p®cfifla  tl'1B®asGc  "entlened.     It  has  b€Lxp"  #ctatl,
far  ¢*ampl¢*  €hstt  wh*m  a  ®1tF  ¢hapgg8  from  fi  €ofttfiml"feeid
ta  a  zprp®  arpplF*  tih*ae  1*  not  enlF  a  "*ked  d®¢rGqs$
1ri  th®  tFph®1d  £@&€h  rate,  tat  th©as  1€  also  in  e¢ane
ltl3taH®®e  dsG"&£®B  aSS®d   fn  the  Hwhep  of  d®&th8  fpem
trfa®r€ulogle*   peertz"en&&,  amti   oth®p  G1€®a.a..     th
pzt8_etlo&11F  Sv®ry  lB®ta"c€   theF®   1€  a  d¢oldfd  d®¢ztcaG®
ib: Sh€  total  £®aR*h  "*e*    ffhle  hag  bB®n  t€rmeE  €he  "£118-
E®±Hoh*  phSnenonun,   1n  hSnse  ®F  the  lnen #h®  flzLgt  Called
qt€®ntlon  *o  thog®  F&Gts.    "1H  grhenomenan  rma€  r®mlt  ftyca
en®  of  €*S  €ou8".    ¥1thBr  €1€®*8z*g  mB*  Sp$1mplly  I.e-
ffandctl  a8  b®hag  earpi®d  try  "a*®gr  &ac   lee  a  ®®r€&in  per-
c€nta8.e   Sg  ¢asSg   g®  t"mgmltr*tgivd,   or  fahaa  ug®   ¢f  *n  lm
givpe  "t®r  enpplF  €o  &ff6Stc  €ke  a¥®mag®  h$81th  Sf
A  ®9rmnltF  that  €h®   indl*1du*1g  b®tian®  m`!ors  gr©ad±ly
e
enS&®pSifels  SS  ®Sfa®gr  fll®®segSfi  tethfrri   thxp  fttikeavisfi  #ou"
tlB.      ¥€   S#  prgivffiblS   *thS*   ifets  let,€#fa*  ±c  tinffi   *"®  *#gri&fiffi#ien
±RI3hamfim*   1aem}.
¥¥gB      Eff£REgEL`I£¥ffis   ¢gr  ¥ffimffi  HffiRE
g±g±¥±±  ±ggjggg±*      ffi¢i€m®i3   fafamSfa®zr   fig   &HS©rp¥±®tsffid
ffi®   RE®fiming  #11   ts€tiesbeF®  hstiffi&mff   a   \®ffiFifel,#&as@ti©   SS   #fttr\Sh
&8i©BSS*      ¥S   ±as   affi"ne®   thffiS   stll   ®®ar$1S`*SRE    S€£ffinesS   S®ffi"hfflhp®
2anv®  .tih®  ridu#ffitlpn&1  traatsg#esed   #®gr  the   froE®r`grrmtffi¢±ffi
giv#  Sfro , €SSifeREfanESen¢  d®5SFfte£&*      Hrmpaue¥,   ckll  m©¢keede
e*f  \ieSRESlng  haap#   fa®®#   #rsrsgivff £"pi±#i®S   iffi   sseBeepr  ShELt   ShiE
ev&*'\ca#   *®,fi*frog  fa±*   mcaF  faS   ffitinaStiifi   €S  al&   3#faS®1c   find
®#ritihaliF  #fro®*€S  ¥quh #®#gr  LiS#}®  Sq&i£RE®mts*
ftsn#itespfmm*     dr  H;auE&fa#&&m   ffi  #   pe*firm   famfilrfe#  wifeti
+ en  tifrig.ffigrd   im i esamfltinS&.)ce  iffed±*    +ifefi&keth*RE  wgivts  titry$1#
Tglfefh  Thiei   giv®¥ffiatiQE   S#  fifseaSS+S   ¥fa#caaash  Shca   #esmesvas*   shfi
ti*grE + Or   ri±¢nL   Sma®rmiff±£af*  iasl} *     seia*  froipaffiti  ffigivlfe  #±fan
an&F  a   ffimaal  ife#S   Sf  #h®  #®at#  ®#  a   ffirll*Sfirmm   Sfiife##arithEL;
&rE:L&&  REgivFti   ifeaxpl3rate   #anlSELtirm\ + tshrgr*g;th  "ter   ffi.#pl1®®+
rm®   phaftti   pSff \#cair3g   Sf  ri   sstm±tut#1a[m+  twhifeh  diffesl®   ffiigr  ey&ife
Sfrora  #gbff #fa£"m   g*£  #1*S   ®tr  #£bth   ±m   ffouar®@fi   ®r  RESSp   ®thfii*
ira   haS@xpifeE&fl   &S   #hafa  Haasm±asg   Sri   ffis*£tw#hafiL*
£±gg qdiR a     rmFngE  #S¥Sp  aBBF  be  d®F±ffiSat  stet  ti#€SF
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*hi¢h  aenc&1nS  nS  dl9®ftss-predi&o±nfi  b&®tgFlft   n,3r  giv*H   ®x¢8@8
®f  ®r&&nl¢  matter  of  any  trlnd   {mi¢han&n*   1ee¢}.
H¥Ie     tsring* LEW     0F  ¥H#  LH`rJm"ftH
"Q  ®a811y  a€®Sgfilbl®   11,fe®rtr€u#®  hag  b£©n   prtsllash®tl
linkl`ng  €-fas  prbll¢   s!¢th®trl   fi€1®ttS€   €©Raher  vlth  thri  '?odel®a
af  a   EGml€&H1&nffi  tit±grk  \tie31ing  *1fah  TatRr..     Hpe©vffir,   rm8h
h&8  b®ou  ttr±St®n   ln  r®garda   to  the   tSgtlfi&  tend  tl¢t¢;rml-
n&tlen  O£`  ths  "lalltF  ®f #at®p.
I*     fil€®m*ur®  ©n  the  3et®®€1®n
Sf
Hln®"Ls,   €hlorfroL®*   ®nf   ife8t¥#1a   fro  #at®r
Pres®ott*   Wifialow,   fans  ifec€arit3F  d®g¢plt>®  F®11&frl®
m®€hedffi   Sf  bft®t**131  dete€.tlon.     fir  ¢ourg®,   th®±p  m®€heda
H®r®  11mlt®fl  to  the  prhll¢  hfitilfeh  phaB®  of  the   enbj.Gt*
the  dl€€rlbtitlqn  anfi  hahavlSr  fatid   ®1givlflaanse  Qf  tha®es®
®pganl8mg   ln#pedu€.d   fisL*g.  w&t¢r`   rFem  ®x€mtt@ae€   8our®e8
&fttl   h&ty±ng   @&nl€apF   slgztl~-f'1cGm€®   I P#®9€ot,t,,   Ttr±nslew*   qind
REc8ardy,   184T} *
The  ah€m±Snl  &€t®"1net`1on8  H*ce8ffiry  ran  9tr¢
¢"S#®L  tina  dets¢€lon  of  chlorlbe  find  "1m&rialg  ln  rmt€p
asitl  the  analyel&  Sf  p®|1ub€d  w&**r  i®r®  b®n®flol&11F
d®8crltI®d  try  gbepca*,  Eldrlaff©.  and  lthll"n  {1asa}.
\',T&




£se £E±fr ¥±¥insb*RE  ££
g¥¥~-F=._i;±g*   #S  PF©prred   and
givto±1dr®ti   S@frotiF  fey  thaS  fam¢#*San   REtsii*  ifealtih  A+#esse¢&ftfe±ae,
¥!:L€a  thn±ic#iGan  fftit®F  #tl#iferi  th&&¢Saa£*rm+   aa&&   ¥ha   uea*#a¢±an
of  Se#aLg€   dinf   mffi±±gfa#1sfl   RTa#bffisB  &st#esiatsl®m©*   eegr  fehS
r±rml  FI±F®REn*¢   far  tin   b¢&faS  SifeS  #ttme  ffiatiG   fin  feti*B  ¢rfefigr+
ha#   smfr#,¢®S   Sf  ¢iferfudi   ha        life\ #ifetlg  aFBrm   "ftffi
asllt:it:L#  .¥aiim!:Lsgr.   ifeiBts©T±$1tiffiEpS   ife#1&ti+  F+   #seir¢gr*   gffi±gE
a:!±Ej!::iaa±\ #a:EL ,ff±pr¥iifeg_E±.ST  gp  fr¢   REiney,   #±®#rfu£¢1nrmj ff aeE±ag
±EEL fs=±¥±. £== ifeffhaSgiv¥ife Eire  frorty*  ifeth®rsk®ftyir
ifee„th±ffi*S  #gE  ifeSftys#i+ch#rm*   usstiife&ha  E*#   "¢fa&inm#i  \fand\  *#ife#
rmaris   fro4Shaffim*   ifengfeS#1ck¢igrgr*   &ffla   ffith#niSF  #t   #eetibin'RE#
ffi EL*
=£*      fr&=m±fefaSfievnff   S#   P#Swfae®   #froti&S®
ifeffl¥kic!L&ff   ffitsfrlffiffi   trap®   1froR*©G   fa¢`tsra g®   Sf   fafrgiv   ®@ife
#hs#1€F  S£  Sthe   gs!ae®ffi&gs#  ed®aSp&thSd   ffititi   ®ffiRTnginye   Sqts±pr
ae®fi#   3r®"&gr®ed *      Fgr©Sifetlife#ife&  "®ae   *&£#1ffils   ¢rfe   givmngas8*£aei
Snti   lnt®#gr®ti&*1ffi*     Thlg   ##cati#  ±c  fnt®nded  Sa  ElmE5±1fty,
fl$  3armich  &£   gr®rshqffelaBf   fethg   tff ESa   froir$1irGffi   im  un*©tr  ¢®t®ffi*
ne$1@m@*
¥hig  grflp®F$   1®  "Sfe   lnfaSaeed®ffi   €S  €1#SS¥®#  ®w®ny
hacam   ifemg&bl®  ffi®€hed   f®#  t©St:amg  #afi®p.     ifel#  tfafyee
GfroE11#iffidi   "Gfahed#  RES®REa   m®c©gs!agrgr   ,#¢gr   fahaS    at&±®ffiSS
#Sashffi¥   SS   ffiffig€Ferex   tS  tsssflRE&nG   €fa®   prF±SF   tr#  #thfa®#  &Ei®
3
inolmsafl.
III*       trgafilzEtltfen  of  Rem&ha&Sr  ®f  €be  rbe81.8
The  pemafrod¢r  oF  th£  €h®sfi&  &g  tilvlded   intS  €hre®
un±ta  of  tl€ir€1c!grent$
1.    The  varloug  d®tSrmfrofitlenE  #B®d   for  tos!.ting
"t€z*.     The  prG`liminsepy  Scagts  that  Bre  neo®e#£ry  f®gr  ShS
d®€®rmiVAffitlen   or   the  qu&1±€F  af  w@tfap  &zre  d®gcrlbeti
and  el&bo"t€tl  "p¢n.     Ehafl  Efty*poEg   for 'caoh  d®t®rmlnffite&ffie
1@  ¢8*abll*h€S.
2.    tgh"  arm#S"gtlen  of  a  otrmpeot  klS  for  t®seting
#atff**    fi  81RE?le  asepect  tr±t  1g  dca@rlbdytl,  #1th  d€tall€d
ha8t"€tlan8,   Bg  te  1€G  Fpap¢z`  ¢enfft"otlen®
'3.     How  the   8¢1SB8®  te&chep  "¥  uffiG  fl  t$1t   Fop'  *Bst-
inE  "t¢z`  uns   St`®ps   for  *ho   g¢1Snc®  Soaob®rr  €o  tGk®   ±n
orfl¥r  t8  uffi®   the  kit  t®  the  bBct  &dv&nta€d®  tina   peFp®8aB
are  tl®Bcr±bscl *
SffiFTin'R     I|
sTAHnAan  mRTHen§   FOR  Z}REERERE'REG   PRE  quAE,RTy  tiff #&TEft
The  m®thati$   8@b   f¢p£2i   ln   Sh®   S€u&F  Fop  *ha  ti®fasrm
i±±Stlea:i   Sf  tih€  grriEF  af  qF&±®gr  for  d*ink±nff  and   p®®r€atlrm
ftra   Sen€1£®rSd   ffitaHti&#d   m®th®eds*   HSgrmevEd   j®1n€igr  faigr  trh3
gAm®rlS&fi   fubllts  ffBalth  AEgtr€is€±en*   9fas  dqffi©Fi¢an  iivatS#
ThrSFkB   ASGa®1atlSife*   &ftytl   ¥fro   ifedi©3.&tilen   Sf   Bewtl\#®   &nE   In-
dussrlfil  b*/&8See   u&ggs&1&falrmg*      ¥ha®   pRarpssg   R.'   bthag*   Sp-
gaHi&&€1®H&   hag   bS©m` *g   ffi©tiaFg   tide   &aop$1en   @f  m®Fg   umlft&rm
and   Sfflal8fife  ]asoShQSa   Sf  Hat®p  &naLFfila*     q!he  REbhede   £®tr
&'maly$1®   pgivsssnt®d   aFS   b©listyt?d   Sa  r€pp®s®nb   bh@   h®S€
8urF®mts   pr&€€1c®   ®r  fim€#1c&n   €g&8®p  Att&1ygfes   &rfud   t®  die
g©n®#ailF  dLppLlcafal&   Ln  €enn9¢€1&n\  wl€h  the   t>pdirmny
pzt®bLBm&   Qf  evatGr.   pe#ifi¢at;lan,   B€Qfftig©   tilEpttgal   ffind
S&nlt&#y   ha#ast±g&tl&ns   £Bt&nd&#d   ifethedg*   1SS&}.
E*J    HRT#RE"A¥¥esffi  ff ti  HRE  REffm  AT  ERE  ffierffiRE   Sgr  REERE¥
All  tes*S  tfa  prffryfi   bh®   pr#±£F  Sf  xpafa®r  &&n  mcS  the
mad®   &S   the   #£11   Sa  foag±tl®   Sha   g€Ftitiafi*      ¥$   1g  mamfiati@z-F
ShaS   €en®   feffskfi  fe8   #®grf®rmsd   ftt` tshS   gSu#8®,   Sf   ritipplF   6F
imat®r  and   bint  thdy8e  €Sgti€  thafa  pB#uSpS  hti&tinff  &ftd   ifiattbatlan
be  pe#rSrmGd   ±n  the   gGh®®i  ±afasoffitiSxp.     ®#a*&p,   whsn  1Sf€
£S&ndifigt  will  d®t®#iapat@   or  logo   sSrmi   ®£b   1¢ffi  #"S
€hari®at@FlgtlGai   tht&rv®g®p©*    it   1S  nS€®ssany   tketit   s€®me
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¢f  the  d©ti®rmlfifltlen¥   Sp  *egtg  t!®  nad®  at   the  ,saiugr€S  ®f
es&€®p  and   the  rem€1mlng  tSs!€g  b€  "aS   th  the   ffShS®1
1&b®3SatopF*     ALang  #1th  the  €©a*g  mal®  &t   the   Sourc€   ar
w&€BF,   thp®®   ganplffi&  vy±1L  n¢   c©11S®S®H   and   ¢9ppiSd   €®  the
gdihSo1  1&bSpatgFy  t®  cREpl*t®   th¢  #Sm&ining  *®Stsd.
#®€eRE±nffifa fan   ®f   Pffi  @F  the   w&t®F •     ghiB   PjH  lfi   tihS
i®g&rithRE  Sf  th#  p®#*##S¢&i  S#  ths  ha#drGg`8H-ire  Sen¢®B-
trm$1"  -  mSr®  pr©g1&©rty,   ®f  €th€  n*tl#$3®n  fm  mq#1vl€F-
isn  "€L®8   per   Li€®¥*     The   ?H  ftib#©grffi   lfitD  th®   ¢ffilonLaslen&  fff`
®aHfaanaSe*   telaibrben&tti,   and   ¢arfeein  fllmaLltlSg   inSS,  thG  ¢&1-
SttLife¢1®m   S#   *fa©   ®Sgivgr®g&un   ®p   ffi*flfeliifa¥   ±r±dS#&   and,  &fl*S   ShQ
SS#tptrl   Off  #&tffi#  tpes&€msn**     ¥h€   p"fitl¢&1  pH  stSal®
egEts@fi®s   ##RE  SS   ir®grg  &$1al*   S®  1#*   v&#gr  alhal±mS*   Wish  tihS
mlddl©   valt&®   SF  pffi  ¥*   S®prs&qp¢md±n#   €®  ®*&SS  meniiFthll`¢F
&ti  Sff€¢.     ifeBF®aB   «Rltm'¥±mlftytt   esnd   tta€asifegrst   Sctpr©\S®   Srm
€ofafti  #afi®gr¥®   ®gr  btigifeping  ¢fifflaitrgr  Sf  a   S&mpls*   tthS  pH
¥fil#S   FfrHrs£©flSE3   th®   LnstitiLn*anSens   tsen€©mtelf&€1en   Of
kegivrSfflen-±en   {SSaHdaRE   ifeShedfl,1S&5}.     ghaff€   thie  pK  ef
Sfi®  "€®r  rmE!t  toe   ®h®®ts®tl   ham€dla$6lF  &ffa©F  the   sn"plti
io   ®Sll©@fi©S   fa©qa"a€  a   ake&ng$   1n  &€mpSrmth*tr©   Sf   Sh8  H&S®#
will   ¢atis©   a   ¢hafin&®   1fi  *h®   pH  f&Bt®gr*     ¥hg  "SgS   ifflpstrS&"S
dBt@zfmin&tian   ls   that  8f  ¥h©  a¢froal  pH  IH  Shfa   #1©1fl;   a
pE  tl®ts®REina€1en   iEari   a   ff&ttH1®   "hlfitr  ha ff   b©Sm  €2Ep®gd!d   ti®
t®"pe!"trup®   €h&nff*®*    8¢orthgS*   ffi&1S&t&®m,   ®gr   ®€h®#
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oondltl5ns  whloh  o&n  cause  pH  obana®  18  of  negllglble
value,
Th.  pH  oan  b©  m©aflured  ®1thar  oolorlm8trlcBliy  or
61ectrom®trloallF.     The  more  accurate  of  the  two  1g   the
electrometrlc  which  lnv®1v®s  a  rather  6J[pon§1vei  pLe€®  of
equlpm8nt.     The  other  techaiqu©,  and  the  more  commonly
omploFed  method,   d®p8nd@  upon   lndicatop  dyes  or  dy©
aolutLons,  whloha  ¢hang®   S$1or  ag   the  pH  ls   8Lt8r®d.     How-
®¥or,   far  HOBt  pH  d®t®rmLnatlon8,   the   oolorom©tpie   t®Ehnlqug@
lend  th©msolves  well  fop  uBo  ln  bact®rlologlcal  labo"tSpi©g,
1n   3plt®   of   th©' 8a€rlflo©   of  -some   aoouracy   {l'¢edi3®rs,19$4}.
Pure  water  dlBsociat;©8   vary  Elightly  lritg  ®quQl
numbers  of  hydpos®n  ions  and  hydrox¥11on8,  and  h©nSo
such  water  19  n¢uSrG1  1n  reaQtlon.     dt  2£ga  the  ftyaaro&©n
len  conoenbratlSr&  of  pupa  water  18  I  X  10-7  gram  ions  pep
liter.     FSF  ¢®nv®ni®nc©   this   18  expz.eased  aa  a  po8itlw8
number  and  c811®a  pH 7.0.     to  picture  gmphioaily  d@gre©a
of  SourmesB  Bs  thor  corp$1at6  with  pH,  Table  I  l18ts
¢ormon   Sub®t;sno®8   on  page  14.     Table   1I*  on  p&g®   15,
corgr®l&t®a   the  hydpog®n  ion  €on¢®ntFatl®n  to  Sh®  pH
faot#p,
Hltr8z,in®  paper  is  an  indicator  in  acldlm©try
and  alkaLlffi®trF  and  ls  8ugg®8tod  fop  ug®  by  this   Study.
HltraEln©  {B®dlum  dlnltroph8nyl-aza-naphthol  dlsulfanflto}
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€thffibe  tl*S}   e#  ffiSrm  alifel£n®   Sham  pH  7.S.
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!Squi#ti£  1ife7! *
RE5e*ctame+      ¥S  .&®ifeREfrogiv  p#  ft#  a  ff ¢1ratsfcam   race
*#iferirs#e*fr   fr   REFftygr   S#   ShB   #3:Hiifi   *®   &faffi   flurf&ifeS   trf   Sffi¢   p®Erem
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[fe  in  ftl#¢  p®#m±ff&&bas  *®  dtw\ cbe  #frfroaein©  papcaF  ife¥S
t.fagiv   wafro#.      rfur#t®gr  ¢nS  sufu=ffifror   ©m&   ScaparBff   tsfafr   faS&a#  G#
the   FTp¢F  ev&fah   tifara   Schnae   chaanb  eyfel¢fa  *S   ffixpp#&£e#+     ife¢¢®mfi
tfa&  p%  ri#   &hs  ffiaS®tesiiS\  SSEis#+
ff.    ¥se¥:gg££aEL £ £te¥¥eeEaeg+th EEE£!g*     #halarfffi!®  in
flqudr®seffi   ®tiltiS±en  ts  stSS  ftytrftyha* +amist   inffi   €ifeli;Fine  &enhaS
a#  &uapl@a  agr  S®tw$1offi®.  ap#Sigiv&r'&gr  *effi#  a[bhatiena *
win+ aeriaslgr  ds®pafi*;*     rmg®£unca   €0  *uma±SBhLfty  ©in tths#
1T
fit*om&  11&ht  ar  a#1tQtlun  will  fu*tber  r®dtic®  tfro  quanSitF
Sf  chlorlrtS  pr®gent  ln  fluah  Solq*1unB.    ¥frop¢fceo,  1t  1S
r84omm®nd8d  that  Shlorth®  &eterm`1natlen  &hBli  b$  8tart€fi
*rm*dan*efty 8ft®r  Sanplingf  a.voldin8  e#8SBglve  Light  abc
fiff£*ththam.    8tSmples  to  te  aSSIFS®ti  far  ¢hlBrrfu€  aann®t  bo
StopSd,
"ffl  treBth®nt  ®f  qp&€e#  to  mtr®  1¥  p®taftyl€  in-
ireivstB  €be  pbprlB81  renoval  of  ¢nt®arLS  pa*keo®enS  tip
fah®1r  ¢h¢gtsl¢al  d®BSouo€1en.     "®  uB®  at  til$1ttf®,¢€a#ts  &artyf
be€te  €®  Q€  lftaBS  LEE  when  J©trall  addtid  bLe®chlng  pgivtl®p
to  the  rm€®r  SngplF  3f  &dr±EH,  H1¢hl`gGn*     $1n¢@  €hlS
date  thg'  Sr®ffitaent  or  piabll€  v&b®p `ouppl±aa  So  ]mkRT` thab
aafS  hag  feffGeH&  tyldSapp©ad.     Chlor±rm  &Q@*   Llqulfl  €hlorfu€,
8nS  v8#iana   chl'affin©   ¢cmpo*d#dB  have  keSft  ©xpboap®  a&mdr®
JBveLlfa  a&pL¥  everfe  fro  the  rlaRE,  and  ahaxp  dS€1in®$  1n
tb6  S:gpLa¢ltl  "S®  ev®r®  rssoz*dad  upon  the   &m*r®duc€&or*
of  thlg  ERE€tele3*     H@t'®g   Bf  tr®nty  tlsaths  ®F  ratire  p®z.
handrsa  thoi#a&Hd  pSpulatl`on.  have  dropped  t$  16S&  Sbeq
one  d®&tfa  pap  funtiasck  tfrcra£&nd  fl€  the  pgr®aent  tinffi€,
the  aenSgntRE€1ca  aequlp®d  tie  tilSfuf©€t  vy8ee#
aotlafftct®rilF  IG  u5uallF  seo€  mozt©  tbez]  en®  po#t  ®£  tihaltrgiv±n®
per  "llLlon  p&rti&   c!f  v®S®r  {aifer®vfut6d  P.   F*  ffi*}*  wlStr
a  r*althial  ®f  on#  t®n*ha  nlo  thr®®  t©nthS  P.   P*   H.  tit
dlBt¥n€  pt]haS@  thpou&tious  the  tlls€pltRAtlon  aysSca  {iff¢Gtreng*
ac
19ael¢
8Bven  S®nthg  P.   a.  ffi.   #®aldual  chiorin®  ±a  r®o-
orm®ndSd  fop  atrtring,pool  #at€p.     It  h&fl  fo®®m  Bhama
that  higho*  con¢®ntFm*LouB  bf  frBS  ro81ch}81  €hLorin®
®an  bra  mmfroE&fro®d  #ithout  bedllp  irrltB*ion  aB  lane  aS
the  SH    ®f  Stse  "S®#  13  tr*$1&  fit  f&tsout  S.®*  and  that  a`u¢h
¢oife¢¢ntrfl*1en@  prrfuc®  a  prrop  watSp.    Aa  the  ¢hlorinfl
dasas®  18   1ncr®s*&adi  *he  F€3ld.d[ql  chl®Ffu®  ooH€®ntpfitlrm
"1&o  1nGrsa@oS  t3ut  not  ne€®$8&z.ilF  Gt   €be  EBm®  r&€©.
Finally  a  point  18  #®Etibed  bg¥end  erhl¢h  no  rl&®  fro
¢hl®z.1n®  realat*&1  ®asur&  and  fr®qu®HfilF  a  tlScse&Eg  ln
rBBldual  tatra8  plfi¢dp*     Hh&8  &8  lmoun  a8  the  breakyoln€
#mti   18   tkg  point  &t  Hhloh  €ha  chl¢#inS  ¢Bz2c®ntp&€&on  fro
hl8b  enough  to  bp®Ek  dose  menF  of  the  t&®t®-and-ed\opr
ppSdecing  lmpurl¢1gB  (raFISr  &  ¢expflny*  19SS}.
Prop®*ly  €hl®plnafe®d  trat©*  cirdlnarllF  ¢ann®€
b®  G@€8Gt®d  opganol®ptl¢aHLF  try   tlha  ®vSp&&®  Stmaursep*
OoQ&Elonsil  8QaS#¢wint¢eSfroaL  ou*bpealgB   Of  nc¥H-bHati®griBL
®rlgha  thlsh€  flpls€  f#am  rll¢©*©fi  tlnd  Shlorfroat®d  ee*€p.
gho3®  ouSbzngalm  tlse  pp®ba*81F  €aua®3  bF  vlm3eS  *h&Sh  nr®
unham®d  bF  the  Sh]rel€&1  anfl  Sh®mlft®1  €r®Stmant  {iiii®dbBng]
1g§4'.
¥be  follotrfroff  H®thod  ig  hats©nd®d  for  ufp®s     {&}   ca
polluted  m€Sr!   {b}  en  vatSp  fu  paeaoG@  ®f  purl#£¢Qtlun§
1S
{c}  &¢  the  6zifl   Of  €ha  gr&rlf*catlce  prooeSGi   {d}   in¢RE®mt81
fee  €h®  dlstz+1thitlon  of  "tS#  psepflacti  for.  hamr±  contlump-
tlen§   (®}  ®n  aepLming  pool  unt®rs   {f}  on  aon®®near "tor}
and  tg}   on  inchaStFi$1  pae¢o®#3  eratBP*     RElghlF  polluSod
v&t©r8  mag  r®qul#e  oth®p\ ne€hed@  fen  9a€fufGatorp  &mLysri.
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He$1du,al  obLopth®+ of  the  wfit®p  aeF  tie  d®to"inSd
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ty  the gtouhquledltlB  &&etped  or  the  Cpthq¢Slldfu8  ifeched
{Efroroux.  Bldrltig®,  asia  Smllmnrm*  lse§}.    Be¢au8®  Of  the
aKpenSS  of  *tr®  €hlarfrot¢r  ra&®d  in  tiro  ®##ho€¢11d&ne
ifethod  and  fih®  f¢d3m€  Sf  the  SolSrs  in  the  GhlarAm®tep*
the  Strroh  ledlde  ifethed  VI111' be  need.    Bho  GhlordehaF
®asetr  S#S.ao,  &fld  that  ¢®lor  at®ndSaridfl  ¢ang  tin  unl±ma±fro
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{198S}]  the  namf&¢thama*.     Hha®v®F*  the  ®rthot®1selne
ifeeched*  #  ¢hlorfrotrr  19  avaEL&bfro*  Could  t*o  uaSd  aB
a  mfaz.en£S,    ife¢au&®  of  the  leak  a#  funds  Sf  mceS
Schaola  and  to€au£®  €h®  ae8ulta  of  the  StBrch  lodldB
ifeThoa  arc   ri8t  fig  a¢eur.ate  f®F  bo#h  drfroic±mB  wabor  ticafi
afpfrmfmg  peftl  unssr,  ¥hS  Ssar¢h-Iedid®  ifeShod  13  m¢#o
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ife¢SS#RE  iesgrxp  ffi±¥fairs  fafeaanmffi&ses  m®¢sSSagrll¥  tiangs¥ous ,   twaS
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1ti  has  t]e®n  d9ffultrylF  e*toblbehed  that  the  Eo&t  d€31sobl®
fstrm  *hS  parrot  pf  vLgp  of  mzzaeft  ccmaunptlen,  1@  *8tor
¢ca€&chlt3g  very  fee bn€tut*    *haznexr®ae*  Sf!¢ountQrthg
rsfro$1velg  nigh  rmrfeeFa  Sr traQtrtrfro  ltt *afep  1S  indlcBtlve
¢f + Scae  &th¢"1  Spnd±$1on,  paSaibl¢  Of  aH  und®31mbl®
"tugra  {fflhafy,  19B9}r
¥be  pr±maipal  at]givGtlve  of  8affipllnff "tqr fzir
baat®ricl¢¢ical  or  €haseLaal  a=amtr&ttore  ¢ena|Str  fu
eeenarfroG  ut  #angLIS \' \€bet  LB ' repr¢a®ritr*1var  oP, the+ aupplF
antl  in ¢reSqrv±nff\ .ths  t}act®ritl  ;entens  ®f  €fro  €axpl¢*
as  n¢mgr&y  a*  po€Sifeke*   ha  lfro   o=.&g.thai  BtetS  umEIL +tiha
*atffz.  18  e=mREife¢d*    dyir®*,  !mev¢#,  the  bri¢tr"®frogivl
Snti  €henl8til  peSultr  ¢bteluea  caaF tie  tica"il®SS  &#E  p®zthapB
even  ml#1®Sdin&  unlRE&.  ¢ha¢  8&apl®+  wlion  GREmlmad,   1e
rs8sce&cagr  sopsesentwfa±se  of  the  anpplF*  E  Spr®bel S±F®rti
ehould  be  mati®  be  a®1tr€€  a  fulr  @flmpLQ*   €o  a¢11e¢t  ife
prapBalgri  Qn¢  to prsven*  in exaeBa  alha€&en  ®f  ±tr  thti-
t®rlrfu  €catrfiS un*11  1S  #e8ahaa  the  Fla#o  3f  ¢mamifeQtlon
{froaaS*t.  Wfu$1giv,  Bntl  ife€rmGF,1er7} ,
§£EE±g Eg£EEBg.    Saxpl¢a  ®S  tFBtSr for hatite#tr|  ar
€hsel€Gl  am]xpff de  Should  be  c¢ileot®d  ln  €1ean*  St®#m®,
tla&*  battl®* Hlth "tifeep Step]?e".   Waeeqmtti bottl¢S
are  pm¢f8reble  with  tl  tiapa¢deF  trr  8€  1ga&*  lee mL.
£EEEE£& £Ese !ELE±= Ers£±E±*    Phs  top  and  rfu##g
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f3®LL®S*injB;   ttr©  riflffi#1®¥      gh®   ffirmunS   G#   glRI8hins  VIllEL
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¥k®   bemfi  ®#ti   trSSfa'1S   sthoulS  mfiErm   en   w&&®   ttrm   aB   fefiSF
ffigiv±edlF  REsffi   into  ants   ee*  ®#  tifaft  mu#®grg   fry   fefain   grpes®di*#giv
tyife#ti#   tsha#   faffifl   ife©#   SffiTh*fiffii#ffiS®d   tygr  &te®   beifefl   iB   pmaxp®ffits®fl
gaecam  @#ife#RE,ffi   tihffi  feSifetilfa*      ifeS   ®ha#talti  ;®±fl¢apti   rm   fiffi®"ti
cap   Shaffi  ngffi¥®p  &mst   as#*ffi®S   Sdss   St®#pegr   ERE®fffrotiffilF   €ife®ffiffi®tiife#
REanS&as*   esffiti  gr®fi"agr*   &"Ti*
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Egggg.     ln  a  Sglrmlng  po®L*   tti®  SBgivple  gfrould  b¢
¢01lSSt©d  at  the  818®  or  the  pool  ab  a  point  near  th®
C€®peBE  part  durlnti  perl®ds  ®f uS®f  pper8"bly  at  the
tlm©  ®f  the  h®qvl®8t  hathin&  1oGfl  ®f  t;hu  d&F.     "e  agmplga,
Should  not  t}e  taken  lrl  the  8bflan®®  Sr  b&thcar£  Cnd  the
€hlcir±z&®  r®$1du8lB   ghould  be  mad©  a*  €hti  pafol  81de   {FpestiStt*
Whadl®w,   33¢¢m&F,  l$4f}.
§EEBgg*     hiitB  *&xplas  should  toe  i;atsen  from  a
b®Gt  a*  a  flist®maS  cpf  givREty-five  f®®t  or  "DF®  frca  the
Ghop®.     *fa®  igftt®z®  8kc"1a  ha,vff  a  d&Eth  8f  &t  lgti9t  roar
rS®S  @nfl  pr®f®mat]1F more  a¢  the  Baxplhag  poln€.     A
&ampllng  red  la  art  estr®H®1F uS¢flzl  &1&.     It  ¢®n$18tg  g#
a  #&&1d   op   jolnt®G   I.od   of  alm@8€  aRF  8tiurdF  m&v€®rl&1,
frrm  b®mb®®  to  St®©1,   pp®¥1d®d  Hlth  a  pl#trfr*n#1®&  ti#s©  to
trhl¢h  th¢  Smmpl€  b®ttl$  1S  f88tsH®d.     #h®m   Sh®  boS€1E  13
lev¢#rod  fry  "®finE  3f  the  rag  to  the  tie81aed  Samplin&  p®1nt,
the  B€oppffi#  Sam  tie   jertffifi   out  ty  pullln€  BFa  ®dr¢ffi¢h®d
¢ord3   ¢r  a  E!#¢hanlam*  actt±Sted  ty  a  Sppfro&,  wfalSh  win
r®mave  the  SS®pprp  and  F®plqGg  ±€  aft8p  the  froStlS  hag
been  flll®S*  e&n  b¢  glasd  p®ar  the  loesGr  astr©mLtigr  Sf
€ha  rod   €ProsSott+  trlxpin$1er,  and  Hosrmdy.  184T}.
S±__¥q_¥€_.    #REplSf  frun  S  Flvsr  €ho`dld  aeppaflent
flovln8  w&tsr  and  net  tit@grfimt  poolg.    SamplqB  zBnF be
¢011®¢t®d  ln  a  B€"1gfro  St#®t€h  Of  Sh®  rlver*  about  f¢ua
S4
r®¢*  trt]b  the  b8nlfs.     in  a  neand®phag  Str®BH  €h®  BamplSe
8bGuld  be  ooll®ot®d  at  €he  p®int  of  Grsflte&t  a.p€h  or  tron
the  acat®r  of  ttse  ###®am*
All  Bamphes  ghauld  t!e  clog©d  an,d  €©st®d  dB  g®un
tlB  pt!&Bftyle  8fS®r  they  have  t>®¢H  €oll®€'t®d,  beoGu8®  Of
*be  blologlo&l  and  chapmlSral  ¢hamffoa  that  zaeF ooour.     rm
¥&" eeath€r#  ar  €h¢  €*rak8portatlcn  ported  ®fad£®SdS  utoae
tsin#"  onS  h"¥,  the  aaffiFia  Bh®uld  bS  i¢®d*    Phs  time  or
#tr&H8portSatlSIt  and  Bto"£®  &tEauld  ncs  "E€®o&  81X  hou¥+a
for  fmp!me  wpt&#fi  nr&ti  T`®ti  ms#B  than  trelso  hours  Fs*
r`elati*velg  purie  #&tep8.    8REples  Should  tie  S€tlr4d  at  a
tempeast¢nz.e  batw8SH  S  and  lo9gr*    &eimplfiE  €tex.ed  long®¥
than  trQn€F-four  facap#,r 8ht]uld  b¢  dlBoera®&,  or.  the
seBulta  detglskBd  Bh¢±&1d  b¢   jud&®d  c!o¢ordlF.glF  {Th®rouffi*
ffiaerlag8*  SnG  ELlamenn,  l®se}.
ipde8S  the  €#pgrlF  fie  b®  REamined  iE  S&xpLetl  st
fr€qu®n€  inS®rmL8*  th®ae  €h&n  one  aanpl€  Shoultl  ti®  ®allsSt-
fifl   fro  oul®gr  that  rs8ul€B  p®&aon&tilF  uspp®@¢nSS*1T®  of  ttig
givalltF  of  the  unt®p  rmF  &®  afiSurred*     PErtl€ulGp  Care
Should  be   SaHffiife  t8  *©tiSqtsRT®   the  prop3¥  1ab®ling  #f  8@¢h
8Butple,,     thzxputti  lffite®le  are  Hot  atiequB€S  be®&ua€  mdl8tuae
S®11S&tfr  on  the  bottl®3  and  Till  ®tluc®  *h€  Lat]iolg  to
be€ene  d®teobed.     £f  *h®  bpS$1tia  do  nat  have  fro8tcd







EE.     HE"ERHENAT{ORE   gG  RE  HARE  "   TRE]  SCHSSL  LRE¢RAroRT
fig
*h¢  following  B€&rtddr3  t8&t aatheds  are  b¢8t
pa#f®ma®ti  fu  ttp*©  3ohaol  1aborat3pgr  tieriau8¢  o#  the  &r*ount
of  ®qulgrent  anct  #oup¢®  ®#  he&tlnd  Ehaqutr€#€     Cori€1tlrmft
a€  a  fl®u#SB  'Of  "t®r  Buppl7  €trB,  Itot  rty€abha;  ffirsd  the  8aflpl®&
may  t!€`€Qma  ¢ontGmln®ti4tl.
I.    E9±±9±±±± fry REEg fi±g±±±g. -  hot  &fid  Cold.
ThG  ®1fmo€3xp  S®REg  18  a  most  aSnaltlirS  "ffiG#8  far
3®S®®felng  Bm&11   ¢onc®nt&'¢t&cr&S   ®F  Sfl¢rlf®p3uS   &ub9t&nea8S
t*lt*  un#®rt"ffit®1F,a   1t  l&c±Es  pre€1ston. `   Th¢ra  1S  n®
GuSolRE*S  oaar  ¥aluS.     ®1fff3setrtL  pa#a®tiS  ,p®&€t  d±rfsaently
to  8   €1ven   oB®z.  cDfi€EmtrBtloti*  &Bd  ev®H  €bB  S&mc  lndlTiflual
may  r©pSpt  a  dlrfQpent  int®nalty  fop  a  31vSn  ccirL€¢t]trg€±on
of  odorl£€Fow8  &ub®t&nS$  8€  dlgfGr8nS  tlnea*     TbedeftrrS,
Lt  fE]11o#8   €hst  cn  odor  "1uB  ®b¢ftlnGd  o»  a  e®sit8in  day
BhsuLd  ne&  b.a  Qe"#axp®G  wftti  a  value  obtwln®d  on  nnQSh®#
dseF,  unLSas   thSpe   1&   acme  a®rmrm  h€±Blz§  for  €emparlBen*
Tbeae  €r8   ftyo  wagra  Sf  usl&1ng  odor  meluBB  nor®  p=tqoat®e
and  b8tsh  are  zhe€Om"4fBnd®d,     9ho  ripe,€   1®   iiLO  OOxp&re   the
unha3"&  cantfroltaLigr #*tb  &  #aeahfty  prQprp®d  Sclutlon
trf  a  !anoprn  coHct=nt"±1®n  og  8n  odorous  avLtitrz]c€,  arch
&8  phon®l  or  be€Fl  afi€ah®1.     trbe  B®eQad  la   to  Gip®pe#®
the  rdgul*H   Of  ga  m8r!y  ob8©grir®rS   aB  #Ci&Giifel®S   for  LnBteaec&*
&S  REnF  &8  flf€cen, p®sear]\a  flue  n@®tl  in  ®"1untin&  Sha
%
flavor  of  food  lfl  ¢qrmra@rGifel  teatin€  laboratories.    #h®
zpethod  tQ  be  used  &€]paHdg  upoft  the  purpoe¢  for  tghloh
th®  teat  la  int®ndsd,    "®  flasS[  Ouop  Ouffilifegr,  ha  beat
BultBd  for  tr£@  1nfroxp#®tetlon  af  cortsusep  S¢mphaintti
and  ro&i  &#8i8tano®   in  dacLdlnff  wha®ti!  oGo?8  ¢au8®d  bit
zE1¢ruscop±S  ongtlnlema  are  ®xc®aclve!   the  Efa®end,  ¥hpeEhoae
Sdor,  is  boat  flta±t¢d  for use  ln  thS  tr.®Sth®nt  of  #1cantS
in  dflt®"ininG  tk8  od®rHpencrmfil  tr.o&femBnt  r¢quired,  or
fotr "ti*®r  &yat8rm  in  which variflbltl  #rope*tlenE  of  two
or more  E®pa#fat¢  rmppll®8  zREy  bei  "1#ed  {£tend&rd  ifetheda*
las},     t!f  ocrars®*  for  tke®  p`ixpog®  og  thus  atuaF  the
"a# Sa&1ity n¢thofl  will  bg  uged*
Armqrstua+     ffdor-frre®  glass:vaxr€  18  boat  pr®p@zietl
by  aQ;u=.±dss  ptrma®ra  fry  8tflcrfu#  1t  out  tFlth  ol8nn  8tc©m+
oz.  fry  8ofllclng  it  in  ermomlc-Bialfurl¢  citanfrog ml=thiz`e.
Sla88*®r®  8h#uld  b8  #1onn®d   5u8t  t>¢fora  uB¢,  fro¢&tifl®  1t
Sfb©n  devBlopa  ¥  sl±ghS  eepttry  ®dor  on  5tongs.    £eepa
Sp  d®froruonts  mag  1®ftva  papfll8±fint  aGorS  en  the  &La$8-
w&rs.     gha  fim&1  r'1n€ha&  sf  81aa8eraa®  fflkoulti  fro  mfltltl  "±Sb
odor-frao  trQtS#,    #1d€mou*h  ba€€1ou  with  glass  Stoffp¢rm
#gr rtyldo  ffiouth  Erl®*meper  fifl#rfu  SF®  anltigtsl®.     "t9fror
S€t}£pGra  &»tl  €®rfea   Should  be  avbldod¥   1f  gltrflBrit®pp¢#
vca831g  are  ncit  a"1habha*  *St¢tt  gle88B8  may  be  u8ed  ®S
€aty€PS,
REfinem¥a.    ®d®r*f"¢  "tar  1S  cbfalned  fry  pr8Bing
gr
top  #at®#  thneu;;±t  fi  Gaitnmn  ¢r  grq"lfi*  S¢tiirasad  ¢Srtr¢n
&ti  a   filcaw  *iaS®t     lt  fro  t*®#ti   So  prgpepS  utolqu,£r®ffi  #"to#
cfii¥  &S  Snd  wh®m  ns©d®d,  tlaGfuB€  g"€h  REtiS#  "F  tlSveifip
ed¢p  xpen  Bfafinafrog  {Ste!ndftut  #¢Sheds*   i&8#}.
.RE®Ssrfeias*     #S#tfain  #onB±*ienS  fa#®  ¥aquirusd  S®
Gtefroha   #t5ffifi&ff #®nS  %gttiife+      #am®  ##gr#ife   tif  ffrm#t&#fr  S#fi
##prcazt&##BB   iE!   a  n®G¢SeritF*     Th©   fifi#igrsti  #iiouEti  &vcalte
amc&sinngi  or   tfatl   cplt&"p¥ien   ¢f  i:ifig;£ilF  S®qS¢ffifid  #Eiofi
#¥i®#   €ti   t®S¥ifeS,      ¥tr¢   edergivrfe©  esiat®f*  iifh¢rt  g!!grSpsgrS&*
atrsi*1d  bfty  Srgt£1F  #p'i©®   Sf  Sli  #fa*8tytht2i&   a&esp+     thii  gLasa*
maff©  #n£S*  teS  $4fl#-£z`effl.     #11  Bil"tilgffis  wh®aB  as"rfusfi  fen.
¢daF  #fac2twld  tsfi   sat   *tsfB   8arft¢   te#gh¢"ftyS   {vy±thl#±  leg: },
EaSh  dilu#*en  gha"itl  tra  #az!*p#resd  #£Sh  &n  ¢dS*il#a&  aketictfizr`ti*
¥h±8   fi&xpLififegr   bfa®  ngerife  of  frirhe   flmfiiysS   irsSa"S©   hig
SffiStr  fahSn   i&   S®  di®S±SB  &"iF  thi¢fefasF  &"   ed®r  ts   ppefiREts
fro   ¢ha:¢  tlllti#trm.      "®   atiS#ha£#®®   Stnifetlifepffi   #ha®¢€as   giv#g==asfts
®ntl  ffi±ri¢affi±esss   #®mmms#  *Igraffi   3:aeraong*      A   atl#£f#m   ¢a:i&fi#®
in   *fa#   ¢feSz"¢t®Ir  £#   *hLS  0#0#  diir£"£   the   S®8tiifes  p¥®SS±:"#RE
#i[c¥"lri   t3ca'  iso##1tl®#iBd  a  #Srming   t;ti"t   fahca##  asa¥  tee   imSSgiv
fs£*®mcdr   ife¢"  Outsltlfa   G&ftF&   cIr  *has   tinti  ¢£it&&i®fi  qiFffiEi¥F  fro
fiSS   edolfu#g*¢fl5,     The   ShaifeSS&#  Sf  edS#  Sh#ttl#  *i#magrm  taiff
dqsS#ifeS#  Far  fi±thF®  ¢endiidrS"dsian.     #hS  &tifife  s5tw"E#  b®
¢S##tiQSfitl   ha  ca  raen  fro#  fp"  ed®"   €£tia##inap#  ffiiesthaed#S
lifes!+
CSRE  ae5#  givmELtgrs
£8
S#ri§§'§dr::¥§!;#§ie#T¥¥:§§#i®:¥±harith§£a2§#±ar
Hob  ca,®r.  &*aL£€F¥
1* Prm#  tt#out  lag  ml.   Sn"H1®  iHto'  a  85n "1.
Ei+1#*"e
gla3k *[:p  £1&&EL     €l®Ss   Eke  moutEi  tif  t?*Sb  a  rmtgh  $1dtag*     Hb8b  th.a  ¥fit©p  to
::§g§:#:¥:§m§§:i:£1gg¥;+£3gg:Et:i£:8W££E±ti®¥
"o  edor  18  roporfe®d  Sf  tS  tiatb.  frotan$1ty  and  ftyp®.
Ro8ulsa  &ps  #¢pogrt8fi  on  both  hot  RT.a  oold  SsexppL®B*     £ha
lsec€r±31tF  and  tgipe  are  rscord®d   in  thzS  frTaxp  "Vftyut*  %th|€h
woulti  ro¥rms8tSt  a  fl&tap  urif&t  to  Srinfe  b€atoat*S$   5g  a::-
¢®891¥®  Ari&t¥eenn.     ft©SuLtS  tpeF  be  d®t¢mln®d  f#*jRE  ¥ff`"€
±IE  &thd  trffiblS   =V  o»  £]agg  £S+
fa*    B?fro&:t.i=es  g£ Eg£±g ¥ndneSS.`   ifetegr  that  i8
ScfS  for &rink]n3  pr=Ppas¢E  ha  *tati  &1Hfiys  Buitet]le  for
latmday  purpe®tr  ®p  ti!ellenB  &n  he8tin€  Sya¢eng  op  fro¢tca#1®B+
ffh®n  en®  ftdd8  acap  €t]  va±©p,   tb®  denlrffi'tl  mez!€*1on  ld   the
fo±mfatlon  of  frodLe£€  audB,  fas  Eo®#  does  not  ¢1aenBe
unLeee   Buds  drs  HrmB@#fro     HSa=ally*  howBirer,  a  Etl¢tqr
9oun  or  ourd  la  ffrot  Qbtalned  tlnd  lnorm8¢tl  emountr  Of
#onF  arm  nG®frod  €8  ram  a  hatb®#*    WtitBp  ¥hiah  at  fiaet
fo"e  a  flaurd#  fro  Sallnd  ha¥@  q8be*;  Hhll®  water thlesh
lrmetllat®lgr  r®="a  fl  rl€h  Lather  vlth  zB  i"&11  REffiiz3t  ®f
hardH®ae*  and  the  ln€quiatll¢mt@  ®trufiing  the  hardasea  are
H
EH
Sseu®®  €faS  *€tari  t*  tr8  segesnd®&
d£®#fiffive¥i
&9
PARE    I£I
=HREB av¥ ¥xEflrsss ISN
aeflffil#1t*n
.E E8¥   Etip%q®de#1B,
edco  tr"RE  i3®  "titlSIF  ¢S€¢cted  fiz!@
:1*£t
ff¥i!##;!#@fro::f*;he::ifro;:be:::::Sae=:tor
















=nch3at#lffil  erm8€®8   op
SbeE1¢4*1  S"&faSn¢*
ifeSrty  ffhl®rthe +
@11  pefin,Bay  ngGB*EH.
Ph8ffioL  find   1¢daf@rm*
ae&.on  BuLrl&©*
flninn¢®di  tREpl€tiSREt  ,ed®pS I
tygr¢
Ana faL








€8"rmAnB  REHz#as I  ¥ffREEL  RE"*E#rs.   iB#S}
se
det®"ined,  the  vy8*@r  Qan  then  b®  treated  wltb ti  Sur-
flal£nt  adount  of  S®rtrha  #®ft®n®p8  t®  ¢oun€®raot  1€S
frondn®@a.     It  1g  only  ttipou&h  thlE  8ffSmn  tbet  tmet®rit
®r  dirt  tifld  ffll#h  cEin  ®ff¢ctlvBIF  be  ztamovBd  fgron  oloth®B
thsou8h  "£hlng,    Hb"vffp,  thal@  hardnB@8  "F  ©fps¢t  th®
S#Bte  €tia  prrltF of  the  mt®p.
W8€ice#  a¢qcalso8  lta  hordn®gg  rpou  ti¢utsec€  with
mineral  beE#in#  ®whatiaut¢GB  in  the  Qarthf a  €"St.     Bash
hard  z]#d  aof€  "t®*  &F®  cl®S#  fled  ccii®pl¢&8.     "Or®f3p®,
€b¢  hardnBfa   af  REt©p  muat  be. dug  S®  ¢®prS&1n  cubateHS€8,
B81t®.   dla8plved   in  w&¢@#.     The  berdn®SE  of  *afaar  1,q   B&uB@d
prlnclpallF  bgr  €h®  ®1®H®m€S  ¢al€1un  attd  mfagr®Bfutt  &m&
tr®ife8Simea  ty  lroti  and  alunfroum.     aroSfa  ef  the  calclun  and
"gr®#1un  lq  paeS®nt  th  zigfural  v8tSpa  aa  t}1¢tlpbrm&€®8.
&uLfutc8,  @md  gou®t4mad  Shloztl&Sa  and  nltpab®3   €IdireB  &ftd
tr&fty,  194S}.     mrdnfgs  riipoduaing  flHbat@nae8  I+efet  with
gotlp8*  ft*rfulng  lneoLubl®  ®3mpouna@  before  g  lathgp  18
proch*a€d€    "S*S  Gse  tse  €Fpea  of  rmtar  be#tln,®B8*  €®mp¢rfing
and  p®m&H8zit.     ifefayp®#firy  hflzl&ngBc  18  caua€d  prlnclp&Lfty
bF  bl€£pb®n8t®B  Sf  c&lclRE,  m&±;xpdigium  or  lF¢n,*  a,nd  ¢an
b®  sor't®ned  tier  b¢11ing.     Psrmnent  hard  Tgat©p  S®niSffi&rm
3uLf8€SS  and  chlaFTlfi®£  8f  ¢al€furs,  rmgrealum  or  irou*
"ti  €armot  be  Bagt®nBd  try  tea±11ng*     P©REanent  hand  en€®r
SaH  be  8®ft®n®#  try  Buck  chgrdcaL®  fig  3!edi:Lam  oapbenfi€®,   er
"Shha8  eedq,  g®fllRAm  tStasbo"t®,  teoueehold  flmonifl,
51
1gr®,   S¥  tl  E*xth&pff   Sf  fifilGlmm  hpe#ffi&d®   &mfl   ged&nEm  fHapw
fty¢Efa#ti   {"givo3   utELfl   CrRE*   1asS}.
¥he¥¢  ffiae  rm   #be  amm#ifeS  &offiSENt"  vyhl¢te  REcfa&nff®
ifeh#   Sedltrffi   ±ife   €fa®frgr  a"E*fi   f®#  #hgiv   8ffi&¢*RE*   rsifegri€g#"m*   ®#
1pan  &m   #frS  frar#  ffl#S®#*
¥hgiv   affiBunS   Sf   ifeHdiHgivffi8   a®   ffilwffig@   ®#prffia#ffi&   ±ffi
famaas   ex#  EffiLffiS:ca   Sffi#ti®ftstfeffis   haRE®#ffigr*   ae   Fap¥irs   drhaSurng
Sn®  hREffigivaeti  grrfe#  pe# m&filltiH  &aeS  #SS  #&gr±#  just  vyhati
Saffiffouffiti£   ESSus§®   Sha   harfefis#&   befi  OnlF  Shfiife   *be   trBFifeffiS@
fro   ®qu&Tsel¢m*  S"   tibe#  givseiatiec&  fry  S#¢  hxpntiut&  gr&gr¥E  pegr
ffi&11fian   fig   ¥stke±cem  Sa#tio#GSff®      ¥n  G&1"1ffiS&3gig     Sha
GS€SRE*fi@$1RE*   ¥fa©   maEHLfg   tire   t*ifetiBlfl®di   ha   peafis  pr#
Hi£1frlrm  Of   #haes   eL&fian®RE#  stgiv   funrmtl`   i#  /tide   appenffi&ffi   af   ifelts
Shasife.
(?^
ff&S®#  ,be¥haffi   lfiSg  ®ifeffia*  f±#€gr   fee   z¥a#®thifeF-#&nyti  pcagrS®
grgr  as&i±±en   0#  &Brfeffi&Sffi   1B   &ff#ftREilgr  #cSmfiRE#¥ft#   ti*
Su£F&&i¢H#fty  ®c#ti   #Qgr   Shtl   t}REfiinaxp  fty®®g   i*#  vyaE®#*      RT#tiffgr
hffiigfroff   fe®rmffity*#&ap®   fa®   aife®   has"ti#@ffi   &ifea   #i#fa#  givffi#Sti   peg
RE£L11un   SS  frogivti®aefa  masF  ife®   €nRB&tltlaedi  REedSxpatrffiigr  hand
tr*  8feill  ELSti  &u#he£®HS&gr  ha#fl   $8   frofrogrgfa#e  a©grfisy+aE±F
If±*fa   1Sfty  q®©   Fog  mflffi*  Hngxpeys¢€   t¥p   *c   ®8RE®  anaGh  dca"masti
rep  #tisSap  ffi®##®ffi*mg.     "#£asffiaE aife\" ®"#  hidae#  &md
#1ffty  fia#tiffi   #®gr  ffi£&1£ofty{   is   n®ti£GSts  fry  "Bff#  prgrEsms¥   &ffi¥*
i#  ti faG  ifeREHpecg  lff  tits5ve  ifeS  tramtl"#  grp¥S  #®F  m±1#figr*
ae
"ny  hrmea  "&il  havS  to  t}a  pr®vld.a  *1th  hana®hold  G!Sffro
tiSrg   or  $1Btgrm£   (rfuroB  8n&  0#gm*  &84S}.
¥#&S¢diur'e.     An  apppoxfma€®  d®€¢rm&nGfa&on  er  €oSail
bezrdniam  mriF  t3e  matl®  ng&th  a  Scap  solution  of  &moma  @trengsh.
rotel  hardfl®4e  "F  til8o  ba  ®tit41m®d  fry  titryi  Beda-"&g®#t
m6thed.     ThL8   8oth*ue&di®#€  me€hoti  13  mgirL¢  G¢mirHt®  &md  #1#'68
q}i#nts$1v#  re@tilte.
HaaHoute.     "®  &aida  ystldte#€  ls  md¢  try  dfroBoliF±mg
about  tr®  grHma  af  aodl:urn  trydrcalfl¢  and  tit}ed`S.#.SS  graHB
Sf  anbgivrouB  8odlrm      rt7o"&ts®  £n  dl8tlLbed  m*ep  and  "d®
tap  tB  #mca  llifeF  {REp"£.  Eldrldg®*  anE  EL*1#aifefi*  roast.
¥Stal  ffi#dn®ffs *  Seda*Pi¢&g®nf  ffiBthoa.
Ei§r:#d:¥:g:¥®i¥;;;;:£;ffi#:;;tiha::#:t:="rdt:1
the  f&a3t  pS"n®nt  €®1ar  Bhttng®  i$  3bB¢'ziirBa.
Place  8®G  !nl*   ®F  tll®tlllfld  *at®r  lntS  a  a®can&
*ifeBH,
ifell  caSh  for  5  mlHu*®g.
#gB£#:££LEO# ¥:a ££ £i#%€¥efrtl%±i#:h:3:£haB




15  #®d"Bgd  to  Sfo"S  lsS ml.
E:   £3#E®a¥#®p::gu#£:£agRTfh:G*ffi#: %£±£LggE¥±
with  eball
9.     ifefro  thp  SS Fir:nfu±#g#i%££:tELgdfro£±:±#i:£tfg€flgr
&"fi  "ds,
iS.     "i*t®r  ¢&,t3h  sSItitian,  rs*©¢fiin&  ftfro  gtrgt  5® ml.
@f  eflab  ffl€ffl£€.iif§€r:§i:#¥§¥:¥::¥£;;¥i§§;§§:i:#i#:#i±uin::ir
53
¢aloulstlSn.a  far  p.  p.  in.   3f  total  h&asnasa
&a  CBl€1um  Qa#b®natB  18   111u8€r®t®&  in  the
append fa.I
a+    #®termrfunfelen Eg;i fg±sE.    ThS  Sxpp8salen  "E#ig#
Shell  bt*  d®#froed  tb se3in  #tmi®  €9l®rfl  *  that  asf  €ha  ¢olrm
that  fro  ch&e  tREIF  t®  fiubst&na®®  trhlob  ape  SctunlLF  fn i
€olutlon*  arzti  not  t¢  3u3prnd®d  m*tar.    The  f'*papcr.en€
coloFtr  Shall  lti€3xadQ  not  entry  €be  aol®r  due  tg  gulbs€flnces
in  ¢chu$1ena  Th±S  ffilBo  thflt  due   t¢  Suspi¢ntl®£  aeatSep*
A#peront  Color  is  d®t¢rmiaeG  en  €fro  t>rl;gla81  S&xpha  "±th-
out  £±ltir.at&en  or  eenfalfngatic)tr.
Colon  la  detffiFrfus#  fry  vlattai  ¢angptirlaon  ®f  bbe
B&mple  #1th  lrmGwn  ¢on®®nSz*atlcas   tif  S®1oreti  Solu€1ena.
The  piffitlz"mSgivslt  tl®thed  of  qfaf=@upfros  ®¢1Sgr  Shall  b®
the  at3ndand  m©thnd*  dnE  the  tthit  Sf  €®1op  3hall  be  ¢ha€
#rodti¢od  ty  one  mlillgmm ®#  platifeun,  in  the  fo"  Sf  tiha
€hlcygrBBlst±n&t®  £en,  par  litetr.     "+a  ugS  Sf  l±,qE*asS  tis
8tendfird&  mr  habonator]r tro##  fa  parml8albbe  ®mlF  &f
th®#¢  have  traen  indivldrialiF  ®®11froat©d  agrinat  pi&thauar
¢®baLt  fit&n3&u&a*     £Bxpbe&  far  th®  Qolair  d¢t®rmin&€1es*
gihoulf  be  rep#c@®ntrtl¥@  endi  €e}sefi  in  ¢lsfin  glflGs!ma®*
A
Bbe  Bglor  de€ermhaatlan  ah,puLd  t}ia  rmdS  arlthfri  a  rs&@enw
abl€  perlofl  Sf  t3se&  &&  blolnglapl  cbea#fiff  o¢cur#&Hg  in
8to"riS  mag &ff®c*  the  ¢dLen.
+  rmtipa"#ng 'ffi  gtandftgr_dS.     RT  a  reLLa#1@  8iipgrlF  Of
5€
#abag#1itm  #hl®r®#1£tiifeffl*®   ¢#\rin®*  b©  ]p&ip¢haaBd,   1t  REF
face   REfil8##tl  fty#*   #EL®#aplfflt&nfiti` ®Oas#   whisk   fafa®   ""aIrBS
S&st  pp®grap®  fffS"  RIifeS#lifi#  plfi*&mffl.




#t#ftygrlS®##   Sfeigi#l#S *   g*rs
£fro*Sth#un
mt   *¥   thftyStiS   ftiife8   ®  m¢*H&fa£#   Stiifeffi'
RE`ffifftS£±1®ti   #ffi#SH  wifiife   lRE'  us&*y   ¢EN#®mteas#®ti
E---ii=`±::i`.i?I::t-+;:i6'Ti=:§::-`c`:+:`.`=::n.5..ti:t-;5*?=u`:t:`oior
##  8®#  REfiss,,
-:::::::i::-:--:=::-:-::-:::::::-:::::-:-::--::-::-::-:;:::-::::-:-:-:-::;-::---==
:-:-:-:-:::-:::I;:::-:;:::=:=:-:-:::-.:-;:::i::--::::::-::i-:;a5•0,
Sfro#&i&ffiti   arca&Sr!   ifeS   SS  a*i+   tr£   Sifemedasgrff   ifeEi*#Smffi
Sfi  wh.   ave#*i®gr  ifeaties®*     I rsa*®SS   Sbe@S   ftifenffirs#tl*
#ts¥%**£#ifegiv##Sfiife#enfi##ae*i¢prrfurinSfr
RIeess.ffia#:!B..      ¥hle  .aelSF  S#  &   gftxp*¢   ®ha&i  ife©   drteff ifearirimti
fry  fhli&mng  ife  m&ttttr¢ae   twlefr&i&*  fufrffi  w±tifa  #ha  "eegr  SS  Eiffi
\ thrsEmim®ti   &c   faha   5Gml,   mcaed#  ath#   €eapae#.in&  &fr  tw&Sir  €fas
S¥att#a#at¥*     fftr#+ ¢ife&mat&#m  ghail  fi;is  meedr¢  fig  iodiffing
vthgr*&rstil&g  tiowgirmgrfl   thrun{gh   ¢be   "t!boL#   *ti"#ti  th  mifei¢fty  a#
fepeenlst#  givu#£ffiSgiv  #mQdrd+ tit   ftyvI#h  aai*  grirgler   tihat   i#Sgh&   te
ae¥1®cti¢id  ugranffi   #hiFomadr  #isiR  rsa!:;Eflrm3   ®£  &&q}&Efls*      E#
ifeirfefiitliS¥   &#   #arffsfifflie,   tiha   tmaca   S®A##  flhali  ts#  draB*S:E#nfm®4fl
g#t#tr  #hca  ngmaimai  ®f   tt*grftyaslfi}r  ftyr  ¢#ntrf&fia#thg*  `  ¥fucal
®ffiaplg  SthseiE  b®  grhaSmtl   in  a   ffl*ifefeis  Seintigrfift±gft   trte¢  ®H
®CEf®fi   RE#ERE
1,   a   S¢
81   ~   |a®
1G|   -  ae
fiB1    A    cO





RERES£EN   ¢#  ¢QueR  pH¥z!msi±Ih{A¥IaRE
{STh*roanB  RE3g¥ffcas.   ¥ffztrH  ffiDRE±ciE*   1®SS!
Sis
#S
trtN¥8  and  o®ntrlfu8€d  until  Sbe 'Eup¢inatrn¢  is  cleS#.
TliS  time  rsqui*.ad  ¥11i  ¢®p®ELtl  xp"±  tfro  nattir®  or  tiro
8@xplet   the  cpo¢C  of  the  meti5r*  a&1ti  the  pBdlu3  of  the
¢®ntrLfu8es  t"t  mrel¥-  will  EL8z`®  than  "®  hour  b®  n®c®£a&w*
q:h€  €&ntrlfugsd  BompLe  8h&ll  i)a  €ampH#©ti  ln  a  ifes*1€#  tube ,
wltb dlgtill®d  water  to  in#uFfi  #ha  $1±m±natlen  of  dll
frobitlifty.     If  al6ar,   the  SafflpltS  i#  frh®n  Qoxpa=ted  "'iSh
th#  St8tid®z`d#.     Ir  the  color  exce®d$  7¢ unl#g,  t,fro  Sample
Bh&1L .b®  &11us®d  vlth  d±atilletf  vyfit€s*  dtr'I  tricFma  ppaportlon# -
until  bh®  color  is  trith±n  thB  rangfi  Of  the  Stand&"S.  and
tF*©  r®®uLt#  Shall  ha  grultlpll®d  `egr  Lhm  &,ppi*£+grlct;  alLutlen
faGtQ#  {#tena&giv  ifeth;dg*  Las5}.
In  thin  laFsm  .flt©r  apr,®aF#  #$1orlsBsj  tnt  ±n
thiGte  1&FTrfi  it  has  8  blraish-gr¢on  $91ar.    "Qrafoungi  the
#®t®#  ¢#t*ld  fiat  t)8  t2an81d®zt¢*d  Sfif®  £f  iS  lmd  fi  dSt®rminntlen
Qb#ve  1   {ffi#ia¢a®,   1S&S}*     "®  r®@ulfaS   Off  ®¢lSp  ti'®t¢rmlna€1\an
Bh811  b®  exRT®rs.g`®d   i»  Eh3be  ntcabGrs  and  z*¢a3Fd®B  a&
8horm  fm  E®ts`as  V  an  pa&S  #®
4.    Pstermln&$1ae dr HEEL                .    &B$1ouS  ds
the  8®Heral  term  ug¢&  rSr  tEL®  zliBal.dia®  left  &ft®p  a  ga#pl*
he  tiveporat®d  8t  a  d8flnlbfi  €¢xp®rs4u]!re,  usually  lose  tB
lgiv.    Total  r¢aidu€  in¢luSre€  toSth  Su8poHd*d  and  di8aalve&
ueai#tl©,
Th®  fgllowin{g  aethod  :nagr  tjS  tl8®d  wltb  ail  tipB&  af
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(%T:`t's`±ri;:I:)         C[|-|c3=o
rhiladr,lr`|i.1   Do+,1.oit
(Delatw'.a'\re)
Col,IPcr:,
(Composit;ion.   of  v.rater   at   the    a
VI
0Ji'  ,.,ulEpl
LorJ   j'`.rigales      f,!|.ic
(Ijo.s   f\'n€elcs )   'iiT`T||   T„T`ito.r
lap:cat  cities   in  the  United  ,rJtates
qntl   the+   1arscs%hE':':tic   Well   `qT`1i`nlT   in
(F:.ro},:I      I=Cci',rtl?„    1946)
38
*fl€®r3,  but  oar8  Should  b®  ®xer®1®ed  ln  the  lnt®rpro-
tatlon  of  the  results.    Sfroca  the  Hel&ht  of  the  z`e§1due
vlll  vary ulth  the  t®mp©raturS  Sf  drFlng,  a  d®fln,Lt¢
t®mp®rafur®  must  ba  u8od   to  obteln  can81Sfa®Ht  r®Bult8.
The  r®3ults  are  boat  v®rlfl®d  bF  tegtLn8  dupll¢ste
portlgns.   Sou  "bl¢  RE,  pBg®  5T,  fear  the  ¢enBasftlun  ## wflt®*t
PpoeBdupe. PIB€€  a  loo  ml.   8ampl®  Sf  Eater,
thoFoughly  @hak®n  and  u±ifllt®r®d,   &m  a  velgbed  ©v®poratlng
dlah,     The  dish  shSuLd  ERT®fSrabLy  be  made  or  pl€€1z"mS
but  Bllioa,  poresGlaln,  ar  PFpex  dishes  may  bS  usSd.     Place
the  dlBh  oontalnlng  tb®  Ba"pl®  1n  an  Oven  infilms&ined  at
los®  to  105®€  and  evaporate  tb©  Sampl®  to  dryn®`8g.     If
more  €on¥®nl®nt,  ®eyapo"tlon  mGF  bo  cappled  ou€  on  a
Btoam  b&*h,  tat  the  final  drying  should  be  &en©  in` the
oven.    After  all  of  tb®  llquld  had  Svapo"t8d,  contLm®
to  dry  the  r®81du©  to  domBtant  weight.     If  tine  1&  n®
®bstacLe*  allow  the  I.®$1du®  ta  dry  ov®rmlght.     After
dpgrfrog,   allca  the  warm  dish  to  €oG1  1n  a  d®81¢¢ator  and
TBlt5h.     Rop®pt   the   frooF®&a®   in  w®1&ht  83   total  aallda   or
r¢gldu®  on  evaporatlon*    An  accurate  oalcul8tLCH  of  the
total  r®81du¢  18  found  in  the  app®nd]x  of  thlB  th®318.
Pho  U.  a.   fubllc  H®&1*h-SamviS®  Drinking  tTater
Standards  {1©48}  8tl&g®stB  that  "total  sglldS#  (total
raBldu®  Sn  ®vaporatlen}  shall  not  exo®ed  See ng.Alter  ln
39
esifeEN  S#  S¢rd  tihRE±¢#1_  q!&ml&fty+     RE¢uriBvetr,   #  S#wh
"ife®gr  fro  th®S  a±ife±i®tsife#  S  #`ifel  aGlasti  tisfiifeS  giv#
*ri¢ae ,mg+#±te¥ seffigr  hafiE       rfeti#ff&*
L`,
ri    ife±±ffi&rm¢`¥ffi ife ffiEE£Ea#fifi£ £Ea£¥fiife    StegraHa
rmte#  ±&   "#iEigr  faegnii#  ie+ aeffi3pri®*     RES#ftygiv  ¢Thifeife€3  Sae:#
#grin  tlaep  wft&he  ara¢  +dypgrfqitgiv  zajinae&ay  #"fa±rs'ffi +ffi  #ev  ifetiifeife*
\
Susi#asq. Wffi¥fap#   € #kff&a*   ®g   &Sp'S
y&ifeffp  S#   fahff   Sti®ffim# ` stlrmgra   ctlEL
®#  givffi¥lSgr  n"haRE*'     ffthSSS  dy##;
®#   xpStiifgivt*   &fa#Ssf   esm&    fihife
&#m  femS#es#fiftl   fro   #grgivffiifep
ffifl   €tiS  ife®rmasl  neti©gr  fl®ma#   &a   Str
ffiffifi   fffi   m@   ®&as   seas   t*exREfefiS   ff#   par
ifer  #hc  meat  grfl#*#   fetiSgr  ftar®
Sbe   #gtiipe"Scagres  *F   Stis  ffifes®gr  i=ai
S®HS&  fins   Gomaesffi  *m  "#ffial(,
¢ifetREng®m#S *   $1#hSp  "&Gaetim#eyf  q
"®   $5rmfflmeati  ex#   ftybiffst   &ff  g®¥q
£"#  1¢ae3ft*Fffii&as#  Sffi'±rtyifeith#  #haffifi
mfiF&±ae*      &ffi#&ifetl   ffiHessetslseffi*   "
FTEfaas  fyiRTffi#S*   &a   `ffilff ®i'  ffi¢amae
/
!f'.``.
ti"tiang  #ifets,   #S#*  ysELRE#
nen®ShaREngen&aE   ®8*€tt&#   fare
"i#S fro  fund.
SifeS8ffifea®  fty& &iii
a
E   mF  The   SgfiEg»infa¢rty
ffiaF@   Sen&€ffiE&ifelF  ffiEN#®m#
tiamff  tl*caEffiff ff   fim  "#*
tsife*  grRE  ife®ft*  faft
EL&fa   ife®F  &grE   gREffi*
#ha# ffike  "#£SR#
giv  #naethct`&*      ENfrifeifeigr
a#£tiffiife#   ft   #Qrm±  ife¥ffi&Qgiv
es=rmmean  VApffm   tl##&#Sfefrofi
¢fe  pr®ifeSffi#   ffi   jgrftldiEffi
A   #®   s!grS   ¢faELfrp   ,fiftySSth   grcaco
Sgrfflngse , #ifeSffiife+      ti®uitierfim
fl  ¢&ns*timan* rm¥
8ufttr  ffi#  SSgrFst#*a   mzE¥ffi®SSesttfi
§#givtl  piffi®ffiS} I   grhapefro®S#iffiffi  &tspanSifetlunS  £®F&ngffi  #nesm
40
nen#}*  and  €hgrenofua€erlun  "haSe&m  {vlafroS  givgrenE}  -
Ere  €ottpeon  ln  curfa€tr  "qt®#®t     Bac£111  guch  ac  P@®u-
d"gnfia  fhaS#®ffi¢®n@ ,  whl¢h  f®m  fluotrQac®nife  SolrmfroB
upon  aedla,  are  @18o  ¢amoulF pr©aen€.    Wh¢#®v®r water
r®¢S,1v®c  ffi  cc*ftglflGr®bke  anourit  af  SurffiaS  drminffi£®;   the
nomal  Boil  b8ctc;rlffi,.,  8VI€b  a@'  ryffi#1oua  H¢Fb®RE  of  the
fiaclLlu3  SH\b$111S  zxpbxponp*  arc  prstc$1callF  stlrmpr  prsE&nt
{m¢han€tt*  1$48).
Pha  p#*S®tl.cS  or  Saef idcrsblg  quantt#trfl  flf  ®ng&H1¢
mbt®z.  1®ada  to  the  "1¥1#11es'',*1en  af REny gritrafe¢€1se
i
ba¢t®r±@,   a,ti®fa  ffiffi   Sric   ppers-b®`rarlng  nnRcpct#¢fl*     REhallS
*frofi&  aae ,iriot  #S¢®S±&F&1F  a#givirfeti&   €o  ha&1th,   SfroF  &zt©
I,I                                                                                                                                           I                                   \                                                                                               `                            `1
u.ndB8deuli&.
/
Sfro  Srsanfro,in r  impogrfeife`m¢fa  fro   #nprae  imatsr any  ba
/,,   `\
®±Er#®gr  sttht*@Sn&es ,''®r  seSapa€hesQnl€+     rfuong  fro  prtbSg8H1€
ch¢#SangpEdeHS  whl¢h "gF  gmln t)Sn\t"rmS  dye  wS€®r  ouppll¢a
'
thngh  rionS&utnpfl"  vylfih  &qu?&g®  ri¥a  the  faacteFlfl
ca"frof  txphold  fdv®r,  prrmtrmhaltlj\  ha$11'1ary  tlpr®Hteny,
Ashatsts  qhalSm ,  ,SRS  *be  pgivotoEcan  of  ano®t]1c  ftyaapifeny4
\
1apurs  "tar  ±8  g#m"1fty ;\tley#th©d  Gf  one thhahB'
aedp8ivfid  mDpe  9r  '1®&8`   fflevfi8®*   Oft®*   t*®pefarm,   that  ±*
/         .           ,                                                                         ,                                                                                                                          i.




¥be  most  &mpBrfan€  ®f  thetl®  qr®  HSchgrlohla  cB11*  ASRE-,
faQ®t®r  &®rngoned A  StreptStlo€on&  E*giv&®HSS,  and  Cla3tridfum
W'tilsh&±*
"ou  €hS  ®fartyndpofat  ®f  human  befllth*   €be  lseth€
1mportaz&t  test  ¢endi*S€®d  en  ester  la  fh®  baat®#1$1ngl¢Gl
&n8ftyala.    Wklle  pe®pl®  &pe  fros®rea€t*d  in  thevfro8  the  "rfe€as
rty#  llvfrog  onganha"  pFesQnt  tr  wGto#  ifeB  b®  ufl®d  fop  drlrd€-
in#,   #htry  mpe  m®r®  inse]re8t®d   fu  the  &oup®B  ®f  ¥h®®GE
b&,8tsala€
The  Btendapti  €®GhalqH®  €€Lls  for  the  detSrminfttfen
af  Sh®  prs&Snee  3f  palfu€13nF  &fidt ``\1f  3rmge  o#ganhaus  fire
fauna,   €h®  erat®pr  ls   ¢®n&®zanSd*     tub  Sf  ¢ha  ®affilegt  "&p3
€o  d®t&¢t  &eva&®  1S   t®  1a®k  For  ff8oharl®hlG  Sfflfi,     "a&riB
orgrnla&  1&  found  3m  Sh®  8seztSte  or  zuen  cant  oth®p rmRE
tiLoedad  &nhaalfi,     If  H8¢h#gr&¢hha  ¢ol£  1g  ppes®nt,  these
aslE$3  tire  pesa&bllltry  th&ti  ®fttSpl¢  peEha9fgrce  mlgh*
&lao  t]S\  axpfr¢tefl*     Hgiv®"#,  try  u&has  She  lmtica  ®ng®fiL®H*
HB®h6rd®hla  qc#11£  1t  ¢&n  bo  de€®rmln®d  rl¢h  a  ael&tlv®lF
high  d®€rc¢  af  a®s:tart.n¢F whtiFthSgr  a  *a€8r  SupplF  lff
pB\11n¢®fl.     =r  ShLa   es.g&nl&m  ti&n  b8  ds€®Gsdyd  fro   the  t¥n€©zp.
f®€®8  cstr*  b®  gffild  fo  be¥¢  found  th6*n rmF  1#ts  the  eupplF!
and  SuBh  ma*®p  fro  pot®ntlally  Cfing®zr3uB.
EBSbe#1ohlft  call  18  a  shor€*  gr&ffl  ne€e$1co,  »en
gpBro-rSrmlng  red  Sbet  ffS"&mtia  lHofeGa®  vylth  t*oth  st®13
tiHd  &&3  ppedu€tlen,*     £h±E  la  fl  uniqhi[  flat  3f  aeaotlon@
48
ztoparv'®d  fop  n  lhal*©a  n'±aeha*  ®r  S*grnlaztta*  cant  ltr
un:ilqusneSo  pr®¥1d®B  fa  9fu#be  &SpcoffiinE  ifeehalque  rQr
detffirmlnjg  the  paeflenee  Of  S®"8®v
fro""tl5n £ ¥ Ittrl&at &rsgB*    in Srd9r ¢9 d®tset
the  ppesanca+  af  fro€tstpha,  1t  fa  zi®otra8Sny  to  have  *rm®t!ring
in  ¢r upon  whlGh  tbeF *111  igr.givt    "a¢re  ts  #®  ldrlt  to  the
vap±a&F  Gf  8tifeatr#&Bfl  us®d  So  oultu#¢  raadhas  Sgm¢  figra
llquidr,  #oas  fclld*  @en¢  theduttrlfird}t"haaeq±  a  for  inns
liquRE  €S  one  #¢E*gr®astune  and  a$1i&  8t  8#D€hap  fim!tl  figre
\harmed\  llqtieffahlrtyolld ndde*    Eps "ae€ ¢*te»rilvelF
t]d  GcmStsts  Hf rmtri®nt  baeth  €o whl®fe i-# *#tlngta#
1es  difeS$1wl.    "o  aerdliRE  than  £¢xur  fl  #1rm  ,jSl  &t
prgivhapes  bglor *ffife  and  ha  celied  ""Sr=t  ft{g&#*    "c  I
z#esti  ¢aimmonlgr  explayeti  aed*un  #m  "tep bad*®rLS}ggr  la
"*pient  tr3tha  *tl  wh±¢b ha@  b¢¢in  &dd¢&  a.5#  #f  ¢ha  Sugrmp




'               ¥*    ake&ae  ey  the  lesE  v¢Lunffi  av±th  #froSRAlati  "ife*
¥nhai#8%£#S#±*#gg#seg£&fi¥#::£ g:¢f¥fapeT¥S:&S
4.   g!#:: €faE€¥p¥ti:g@gcan €##:¥rfg¥ESh¢gEgt±£ied
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ffiSrf






"1S©zw  tshp¢3¢±jgh  ffibaorb®ms  Sot€en  *p  #&&#typ  p&#g#`dfit£1  ¢iSa#*
:±3 Egl#£:Fng®gE:£€ fy¥:::£ fa±g¥: Sa#g  gg£#® ngE% #
#tiaeintl®p  ln  aS  fl$3It*
g#£g±##€f%Bhap:g:£ube¥¥%Fhr#i#£wtF
Epoch  fro  froai€  Sta#iu#  ®t  tL5an  tappepeti&er®  and
ShouRE  tie  im  au¢h  quntl&itq  that  G"pEN$13m  1®  net
e#o®€alve  b¢fazro  €ha  erfeipiG  bffittibe  as  u&ed*     "fuB  con+
frofrolngg  ff®  tsdrb#}®8   ha  the  ±na®r€&  aheniltl  n:  tilfeQaRE¢d+
"t!os  §hcald  tea  pl      ®d  urlth  gtt**11ic  oStten  to ¥peirSfi*
qantrmin®€1¥r±  and  31±j;ht  €imapamtilam,
grts=q=q=¥_¥aeffiL
E*Sg±S¥±g*    E":#tLon  hattl®S  Ehall  biB  E*Srdli±®&
ha  Sha  pneflEtire  ¢Gsfror  flit  lEfino  {1#  1fro,i  fS*  Fifteen
m3pu€€a  tl#ifeica#  the  b]ee#pexptur.¢  aeutcbea  aslq€*     DdiAi*1ca
bct$1ee  or  tizbe3  Bbell. fa®  #111eti  vyltb  ¥ha  ppeper  aHaun¢
o# "de* Stp  #hat  ®ghap  BttrrlLfro€1en  thi®F  Shaife  Gouteln
€fro  qpentl€g d¢8be3,  #1fah  a  *®    rmn¢&  8f  g  pep  €®pt*
"a  G"St  amesn€  ¢r  "tSr  &b  bn  phaQ®d  fu  ¢thip  ife*€1ee
aea# be  d®tBmin¢d  Rely fry REpr#ha#  "1th  ¥ha +paptl¢ular
paeaSause  gSedscaFT4     "e  ®azapl®  bottle  &beLl  tee  Bhfllae.fi  Tlgco-
malp*  trBntryftre  tlfficfl*  anti  ttien  *S ml„  1 rfu„  or  ®.1 ml+
#1thdr«"  *1tha  fl  gtnd&pa  Bfropiio  #*pe*te  dnf  afla¢a  €®
{4
*fais  paqgivz*  Srfu"ELRE  thine  ife±#H*  '0#  grst#fi  #infr  Sfl
griifriqxp£#ftffi*      REa&ti  ¢&1xpS&aae  ifetr#tifii¢   ¢#  fuifeS   uE#S¢#  tide   sdtilifeen
er  tiha#  E¢r*fice  S#  the  StlEB;ipl¢  Shail  b¢  tlhaife+          Engrty*
ifees#ftyrf±w®   ¥&mffis*   fae#®are   ff   B®Swh#   edifi"fa&aiffi   tr=.   fia!nggiffi   Stry   #cain
ffled*
gEg±gg!;g*     enfi  #„  ®+#  m±+¥  ®ar  ®&hS*  tip#arxpar#fflife
"ife*  drF  Sh¢  ffiaunqgl¢  ®=F  tllthftyrifien;  Shall  be  usfta #¢ar
--',             A         -          -
SbeS&mjg  m=rd   #faffi&1  ifeffi  givaenh€   fa   Sha `REtr£  S&®ti  ffiries&€
ife   S,tr¢  esaefiffifimffi€£ffi   ti#  #¢"a;asife   cigr  ifelgthlF  ffiiferitl  evaSSPE
. thS  rfe*   finatcaaEAm  af\ \#ifeffi  ur&ggfmfii  thngife\  tlhev#&fl  `trpr*  ts¢
mgfefft£#s#   sefl#i&S#E##   tsftady + ffln  fimpaneegrha tr   S###&eemi  xpfadit;R2ife
ts*  %®¢ti*     %faffi   €®xpfatr  4F€   '3thse   p¢*#i  ffifroh  *trffii&  ¥F®   hE#€a#
mi
giv!ae#  ffi3**#  £cam  Stirty  &estr!e:ifeaSS±RE  ®#  fa*€frdi#  ##es` #p&ife
cam   ifeul.#ur¢  in;Effififi#ae*   masd   fetsft   lieyes   ca#   gill   feftieS"*:iscara+   caer
#&assife  i±S¢a   9®gr  pougran&  tifaiai  miPeaeacam   ihffila  he   #affiasesedi\+
¥fuffi  fa©tiEcam  mmjffi   a&xpplS   fica   Strm   givfa#a  &±Sh  Shail  b#
*haS#eneshlF  m3rsesfi   rsmtl  £*¥Elfl®rm¥gr  aepnmctti   ¢ir®#  #be®  friesJ¢Srsex
ffiF   Sifeier  p;ff te;#i  dfrotr  bgr  SS&##mus  asest   p¢ifefelifig+  fete \\#defu
ill  Sifetis#  ffin&li  tis  ffickas±#bed  a#  ENffife±or  ®m  gresgiv&ifeG#
`  ti#be#  p"aHife#  ®th¢  rife:#  tea  ffi±#Sffiti iREftjfi±fiifeavlor  ass   frin¢
BENasprtr#ife   froREifetsgiv +¢sF\ evrm*     Z§aiife  mama   €ifeft  ¢s¥er#.ap
as&#t&ifegiv   #ha&fi   fflihaE*sti  fecaife¢¢'m   plae#fanse   ffimtl   xpe3riaatng   {S¢ffimiiEesavG
ifein#* iRES*
g¥ffisffi¥!gS&gng*   +  rfugftp  ffiffi#iffim  asF, tsca:   u#®ti   #ca#   ¢ffiaEafa
rm#iffi¢   dr£#hffi#  thS  ffSRE + fffa±aa.  tl£.  asn&fim±a   S*#**   ¢#L  g¢qu  #hac   giv
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zBthua  C,.8®*    Eha  tiro,a  Ftr#  thout}atlon  at  the  fgiv¢  t®H-,
pe"furs  Gtell  be  48  plRE&  car "1ffiu®  tbrsS  haurG  and  that
&€  th®  Sfng  tampie"twr¢  Shall  be  &4  @1mB  or  utlnua  give
ht"pfi.     8hass-¢Sverted  p®trl  dlsr±SB  ®ball  Efr  chv®givtied
fro  th®  in8uteateGr  S#  i#rySm  !3tsn3Bra  ifethedD,  lee,}*
flseaeEL.    th  prmprgri"g  pia*©8#  guah  n!naun¢S  of
Shafty  #ffi*®z.  und&p  oumfroacIRE  #tsmLl  bs  plmm±ed  &®   thS€
*hlSk  H11±  g1¥e  frrm  @8  tg  S@®  8®1ffilg`fi  or±  &  pitl€®*     *be
Elm  ffhoulti  a,1REpr  tF¢  ts  ha¥®  &$  1aegS  tea  Fhat®g  gl#in8
¢®1or!±+E  b©trfa®m   &hffidfi  Lfal$8,  ex¢Bp*  GB  prSvae®d  b€lon*
¢utinflrllF*  1t  ifl  mufti  flS©firmfale  t3  plGnt  aers
Sh&n  i  ml*  untezi  ln  a  pha€BS   Sfa&nefSgrB*  irheH  the  toti&1
rmrmb®p  Sf  8rtyl®Hi®a  &o"Lopinff  fFen  1  ml*   1fi  lgiv83   febett
SC,  1€  ha  detl®uslgr  se®€gefary  S®  r®c8rd  the  r©@ult  tiS
givaarve£*  G1®p®gfirdfros  the  gSnBgrfll  "1®  given  abowa*
"  d€.tgrmhahag  €be  at@aetlffi#fl  phat8  Soun€,   enLF
ou¢fa  ples€¢S  .Shou"  be  ¢oH$1d®#®d  fi8  8faan  Sff  tS  SB®
Sol+"1®a  ¢rmSpS  ®`S  prevlded  ln  the  pqG€Bdfrog  pese3grffiph*
¥f  the  Bag?S  Emc!uns  of  wa¢S#  h&a  b®en  pl&ntea  in  two  an
m®r®  p®pllBnt3  pha±®&  @ntl  ©#  tireES  true  8htma3   ool"1SE
H1Shin  th#@a  Llfiltia  whll®  cEthfase  &ELev  1&S&   Shan  S®
or  m¢bas   €han  Sse  ¢SLoni¢d*   the  FSs[ui*3  ae¢enffi®H  Shaex&fl
be  the  avcpagr  trf  all  thS  phat®B  phante& vltfa  tfaas
T®1rm®   9r  gamplS  BES®p*  ®ff   #groTfl#®fi   fro   bha  p#©¢®dlng
prREqufh.
so
#oun€in£  8#&11  fa®  d®as  wi€h  an  app"*vec  qounfathg
*1&*  BuSh tis  the  en®baQ  ¢olany  ¢euntrp*    If  €u¢h  ®quipr
meat  fro  Ea@*  t&will&bl¢.  ¢ountfug  "F tii&, tlenti  wL*fa  #
rmgrlftyng  givHS.    Ini  Srd¢¥  €0  1nrm®  tin#ermltF  *f  ti¢mati
ing  S"dl*1enB*  11luntrafi*en  aquziRE1SnS  €o. that  provatiisd
try  thaS  ftyaGifeSB  eedainy  Oaunter  Sha*1  trffi  ¢xplb     d*   +  ife8S  &ziF
dlrQcfa  llgh*±ng  vyffil; bie  ;&±&SraStary*
In  order  to ,mqae  Ffrot±*"e  &¢¢uaieaF end  preS  *xpnffiBfi
the  rmnr&cal  roun+tr  try  ;  iaathai3  ¢anSlcbent givl*h  the
prS¢tsl®L  o#  the  detiohn&ipe \rtyleyBd*  €be  RE¢8edGti  rmhai®p
of, ha€t®afa  per rfu  flhaii pr¢iuditi  mo* mops  than  too
fa±griffaffimt  flgrlse8*     fez.,;\iq#axpl*+  a  Soui*S  *f  i4£ + ke
giv¢oaded  &&  &4¢,  &rid  a   €al&riS  Sf  lq¢,1fl  r©ctindfl¢  tlis  arsp'i
vberm8  8  ocrmS  Sf  ®5  fro  p®G#RE¢S  tis  ¢itz¢tr*     S"tB  8haEL
fro  fiSalgrmt®&  #*   the  "Stsnd&rfl  Blut®  Sa¥aa:±t  at 8Qife#  o*  tha
8St&rda#d  plrfedE  #aun*  at  €Bng*#
:E¥aRE_SL&RE ife+
E¥±=§±gg ifeaenfas€iffi` ftyEg*    ifeti  €hie  ae3fa  with  fastod
th  the  D`i:rfufim  tr±:Pe®S     fut"ife¥S  tina  falbiB  aptl  lfl*  1S  aitrnti  fsp
ifeanty*fou#  te  fcptyrtylgkt  fuours  &±  3F9€+    Cha€tr  the  danma*qpr
"nS  at  the  and  ®f  twipngivfeur  hc!upS  givad  '#®rtyL.iBlgh*  13eniac+
Bubblea  indl¢aS®  t!act€rla.    Host  intratlnal  haS*®r&dft  will
pztoduo®  gas  beseu&®  Sf  fahedz.  ftotl3n  *1€h  the  fu¢€oSB  lm  #be
Ezaedth.     Etibfo1$3  ere  an  hadlt3at&®n  *#  g®nt8mhasttlca  of  the
I?a€@r  SuxplF. find  #h'ould  b`e  ¢®ndem€a*     Bha  "a#ham  T®chalqiae
4#
fro  ua©d  ¥®ry  tFid$1y  frotifauS®  it  fro  &1rapl®.     It  1€  ani
ex®®1l¢nt m®ttind  for  rfudlaffitlas  #f  hafroatinal  bact®rln
futi  ao®S  r}3*  un&ouz+iB  how zbany.     FamtitLpn nglthlu  Forty-
®i#h€  pfro8  oF  mfuug   tfroS  hen#s  of  gee  ha  a#gr  ffimenan€  1n,  €ha
f®rmentr€1on  fuba  €®na¢1th&tiBS  a  po$1tiiro  pneB"ptlve  t®gt+
¥fae  eppeo"H®®  of  an  81r  tfa*btel8  rmiab  act  tee  corfu&&d
trlth  &Qtusl  grS  pgraith*etlrm.    If  the  gas  formed  ha  a
rsguls  of ferrmfutlon,  #be  tr#ath ae¢1un 4rlll  bacone  ®1oudF
and  fl¢*±ire  f¢rmenfrotlon "F be  Charm bF  Suntfmsod  &p-
pearsae¢  3f  fi"11  blibfrl¢E  Sf  ggg  tb!r3u&hout  fefro  anetllanm
out3ae®  the  g®mcntataan  €utB®  "han  gfantlF  8halBen.
¥be  ®thaenee  Sf  grE  f®"Sien  n*  She  end  gf  #®pty-
®tsht  Plus   g?#  "1rmS   €hiF¢®  hours  1nouba€&on  GofRE*1tutsrerfl  a
neaetLv®  t$8S.    An  Sgrtwltrmfty &*m£S  gr  r@z*ty"1ght  h"se
db®&rm€1an  Goubtl€ae  exs}udfaB  faam  ®ses*d®F&€13n  o¢*
cqalonzal  fi®rfe¢ars  af  the  acrllfa"  grexxp!  #hl®ha  rtrrm  grtl  v®xp
#1owl¥,  bet  for  the  "xpoB®  ®f  a  8S&nti&rd  t®gti  the  oft¢ha8ha«
a+  bbesgiv  oua&#Losel  &Lgiv  grB-foma±mg  ®#grn±amg  ±e  gen€mll¥
SS€1gf&¢faSry  {SSsemdfi±ra  REBb!±¢ds+   lSffi} *
=g=9=P=€={xp=¥=€~ #:Bgfa    thi&  pz'&"ry  f®rmantr tlon  twha€
flhLacalesg  cap  a*rm®unt  Of  ga8  &t  the  ®anB  &f  ifeuttF-gour  op
fontiF-offfh€  hveunfl  incubatlQn  ghall  1se  autojtiati®tl  *o  faha
®onflrmSd  tosS*     fill  twb®€  grnecta¢1ng  gaS  &n  tvfflnty-fanzt
h¢uas  thas  fr&ir5  not  foe€H  ButmlbS€d  €o  *h.a  ¢onf±m¢d  *es*
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dhall  t*¢  #e¢z*Fdffiri  &S  ¢enS#in±n#  en&inml®m±a   ®£  faha  ®®l&rti"
&rmp+  even  tifa#:ta¢gfa  fill  btrB  ¢enflrsfl#  tsst#  i##¢S  prfftyld
in+®ffis&ire  pe"Lfro.     8th:i!;irfeS  S®   &fra  Sem#fiREzffid  ¥*ES  thli
timEf¢®   a#  #1i  dillu¢*¢!!:±fa   ¢F   €ha®   flFngfrol  SREgivie+  &m  vyhlcth
Sesa   fro   pr#ifeu#®&  oul¥  tiS  ti!B#  #nd   Of+ ferrtryLueife#  haouarff
froffiSffifa*th.
¥ggaff±ae E££fa ¥&:±±a¥ ffi££ ffifififl fffiEE+     xp[ifeiS¥
ife&  ffimS  rfug&#+  ae   pBa#rahraieed i betidi*  ¥S#  aefagrH¥exfa±sffi-*      ±t
flseS   #Sfy  have   fag   faa   unife¢ifet+diesi3 +*g.  £±flgriiifeed   in   *:fa®L   +














ifemt!#RE   S#
ff®ti   ¢SL®ffi±®ff   ®uRTEN"#ife€ti
#gr#?:#®8
¥r  twl€&1  S®1±?e!rm  ¢®£REa®a I  graxpilEha*Fsrfe  ffugr#eurLfi*
Gd  bF  &  '3en®   Sf  pr®®1plifeS®ti  ti£&©   #ffil$3s   EL&#&   ti©irgivl3petl         .
on   t=hS   platiH  w&€hfffi   Sfeey   froenEffi%&Sm   pS#1Sti*   tih®   rmgt#1t
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of  the  Confirmed  T©Ht  may  b®  eenalder®d  poaltlv®  and  tb®
uat8p  8upplF  condemned.     If  only  H©8&tlve  oolonl®8  have
d®veiloped  within  the  incnbatlon  p®rl®a*  the  r®8nlta  of
the  €®nfLrm®d   P®gt  aBma[F 6e   can81d®rod   n®gatlv®.




Shak®  the  Sample  thorou&blF  to  lnsur®  8vem
dl8trlbutl®n  ®f  the. ®rg&nlsma*   th®zt  open  the
:£::L%fi® tg¥±:grga::  ::£i#®£%¥t@¥hina: t:a±:a  @fampIS
Proo®dur®  13  f®1lov6d  for  ©aoh  8amplo  repr©3entlng
€b®  Tat8r  SuPPIF.
Place  10  ¢o  9f  the  Sample  in  a  Tharham  Fem®ntatlon
tut!®,  tllscand   the  plp®tte.
Place  1  oc  Sf  the  8amplG  lnte3
a.   ®&Bh  trf   ¢Ha  p©tpl  dlGhas.
b.  a  "lr`hHm  F®rmentatlon  tube.
a.  a  bottle  of  dLlutlon  water.
Pla€®  a.1  o¢  9f  BampLo   {1  ce  9f  the  diluted
sample)   1r.tot
a.   each  of  two  petrl  dlsho&.
.   b,   a  Thirham  P®m®ntatlon  tr&b®*




I  Hhiah  has  been  cooled   to  42®¢  to  4S&C.
t:Efu%±:£  g:£Hp£%da#g:ht:°8 :¥:E:fty¥°Od
g±a%:u±g:  :i:: g£3£8:#t£5eLg::85:n£¥E%£ar for
farmgntatL®n  tube8  at  i;h®  body  t®mpe"ture.
8H¥n:ftg: Eg:¥:rfgu££t2§:a:ngn#:::Efi  ai:  the
t8bulap  form.    SG®  Ttibl6  VH3n  page  50.
R66ord  the  gas  fgrmatlan  im  the  "±rbam
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E#HREgslS"  SF  Fm¥ff;  SSfflpE¥Iffls
{REam  SAfrm¥*   igss}
£1
B¥8%#go±a€E:®;:83:n:3st8±®8:±gi&:£O§£±#€&.
EEte#HP®tinfi Lg¥¥=¥=¥=gi¥+     fu  &eaerfel*   the  {;z`®atB#
the  "platF  Sf  ¢®1onF  types  Sn  a  phat®.  €b®  ffi®s.e  uha
fa¥onatihe  la  the  lniH1€&$1en.  fan  polintr¢  Hat€ra  coualag
eonteln  a  "ltlpll¢1fty  ed beet©*1al  &pe®be®,
"®  *atlo  gf  the  givS  SS  the  8®®  pbete  €o'unt  ShouRE
te  na*ad.    If  fehis  asti¢  1a  lore - balow  lq¢ + anS  ys*
tloulaplF  if  €be  bedF  *®±apesREsiaac  ¢aun€  te  Lee  for  €he*  tgp¢
®f  eetop  exesmfued*  €h®  Lndlcetlon  1&  fa¥ez.able.     Iraw
oountB  &t  tia€h  trmpemtup'B®  a#®  irery  r848riupfag*     Hd&
1fifaeq}zen€try  ®£€pQaelF  lea. conntS  tr  She  pp®g®R¢S  of
@enocabet  Senbthl  €®1L€®rm  #®Bulife*  ®cpo¢1aL1¥  \fro  the
S]RErfufing£Sn  frf  ground  watSaet  fLREfroh  ¢®Bolu&1inB  Sesir
firmtlen  rf  r&iram$1S  gafiitsxpLrdur'veF  fRE3ragB.    en
Sfad*  Eth©*  hand,   zin  lm¢=.sfia$   1n  the  ¢aun*  Of  ti  tr&t©r
€ha€  unualfty  Qonfrolns  fan  bactozTla  nay  affaind  the  first
futil¢a€1ca  ±bet  aonethlng  18  wpor=g*
*he  f&#3t  d©y8  gas  thdfroStiope  a#®  palt$1ouharlF
Blgftlfl8Ent*  fop  the  preduc€1min  of  &§S  in  trBnty-foup  houne
in  the  en3tl€famSnt  twbe  u4uall¥ meon8  *ha¥  ncirml  darllfome
are  preBStt€.    When  "be®  Sf  lfl¢t®3e  bpotb  @&:+a  ino€Hhated
wl¢h  "t®*  ffind  thg  thllbep  €rS  inouketod  a¢  bqidy  €Iemp±mtrir¢*
the  produ¢tlon  of  a®1d  @ne  grB  through  the  trBGt3fid@"  &f
1&Qt$8®  1etid8  the".nalpet  ts  pseauae  tfrofe  ®Blifem
es
ba¢tErda  fizre  ppeg®n$  1n  €be  y8ter.    The  t®"  8$1ifa"
rofBm  tQ  all  8pe$1e&  Sf  the  gSn®as  ffdt=hepl¢hln  and
&8#Sb&€€Sar.     ¥ha  fie,z*®ha¢t®z.  £&  G®n®sellF  @f  aall   SP
plffint  ®#±gin,  tiut  tie  hnoh  flo  1giv  Bf  fS€El  gazapLeg  "F
be  found  So  ha#ftya#  th®gf  ongsftl8ma.    ¥a¢hflrl€trla  €g1±
1S  t¥un81d€rsd  tS  fro  p#Ermplly  ®f  fS#ffi,  or±Eife.     Th$
1nt©caatlSn  Sf  givd  SF  mS€e  Sp®¢1ea  3r  b&®t®rdBf  fiapv¢#*
REF ¥1$1¢  a®1d  end  g88  fFm  1&€tpSfl  b®c&udB  Sf  8pm¢ngls"i
fop  thlB  renst@m*  1ti  1g  lmpart#z]t  that  po81tbe¢  predunp€1w¢
t8StS  toe  Q&rpla4  8t  1SG8€  ®se  Step,  fiunSha,# frofoae  the
irmter  SaH  t!e  Bald   *S  SSn*ffiiH  a®wnas   tw®dfrong*  1S$4}®
gfro  intoxpr®tetlen  a#  rrty@u&faE  *8  zthi¢h  ahapllfl®&
if  acgrila*  and  f#¢quSn&  tia¢top±olos&8al ®"haG$1m  S#  a
mat®#  ffiHppL¥  1S  p"ct±¢®d.    fi  Sindiha  anffiiys&B  Sf  a  #ete#
s*SvaB14  only  1¢S  tffl®€®#i&l  ¢©nben*  at  €h®  monent  Sf
fia`Efepltr&.     ifepr8*®d  ®=a"±rmtlon,  hove#giv,F*  fuml8heS  *
ccaEap€1ca  of  the  mftREffi&  ve#1Q#±orm   €e  tthl®h  the  bast@p±qti
p®givlatlan  ®f  €fro  gupplF #tiF  ba  oubj®¢S*  and `€harefty
gr®8tly  fa¢111t8t©@  €"lmfl*1on  Sf  €h®  81grlfl€&ffic®
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8€  could  fee  d€viftGd,  halt  athF  auoh  atantlaztd  in:tagt  be  #ppl&®tl
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tr®  pl&S¢ti  ira  Sfrffi  ts±S  t¥h®fi  anfr  l®#v€fl   *S  fa3ffS  *ha  setsgr
flHEgr&#*     ffths  tefiasS  ffittlfffis® I #£  *fr©  rmsnS  aith€  S#   fetr¢
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¥hti  handle,  fa  thl3  19oa€1onf  vlll  fa®asltat€  bendllng
and  lmep  the  &qulprmn€  on  frh®  1n$1d®  fu  &n  uprlgh€
p®al€1an.     A  be®p  hag  b®®n  #keQ8d  fro  fbe  ®®m#®p  gf  the
tap  and  fpon€  aurf8¢®  €3ffGB  Sa  h®l&  €h.a.  tro  paB®ha
tg&®thor  #hlLe  #h®  va€®p  t®etlng  ]ck€  14  1n  trnna&**
P1¢tup®  Iir  &hatt8  how  aREpacf  bbe  "tar  tSa€ing
]fit  18  whBm  it  1S  ready r3* use  1n' raHd®plng  a  prbllti
hoffl&Sh  g®FTLee.     It  18  ¢&ffillgr  hffiHdl®d  Sntl  Oc€upl88   very
llttLS  Hpe®fi*     *ho  coLgh&  Sf  the  at®oH®¢  tel€  ±E  ton
pounds  BHri  four  ouHa®B,    P"#  trRE#&  of  Labor  de  nequl"d,
and  th&  dtastrffiff  tel€  ®o8t®  &ppr3#1mfitSly  fouz*  d*1L&ae
t$4.pe).
ire  paff¢  SE  lfl  ft  L19t  of  ®qu&peen€  ue€d€d  tis
pSgrfgrm  all  €®@A€  eni*ltr®d  S#  a®Scplb®&  1n  tblg  theel&.
€be  apppe#&rmtr®  *@ffS,  *9  t#9ng  out  all  t®B€  rmqul#z3d  tqr
tb&ng  8tl&dF*   18  113S®d  fS*  Suppfrfro©  nffsE©&   1H  the  "*®r
t®Stlnes  ck&t  tmd  ha  €h®  ®aha$1  1fiboaetgry.     gfro  apti#5ix*
3m¢S  ®Sst  lnoludSB  *ho  pr"beSffi  Sf  xp  paeg8upe  QSctcer
tlnd  a  a"11  Sv®H  #3#  thrm¥atlon  fro  €h®  t}act®#dsl  ffirfulysfu,
Hso®ee#,  a  rir®  pzi$9r  ban wl€tr  fi ."HpentiBd  1&ghs  tnike
¢qn  bo  regrl&t8d  ta  Effipv®  Sh®  perpo8®  9f  an  lnenfe&tcar  @p
Sw¢m.     Bffi¢ause  or  the  ltl€*  S#  funE£  &m  angst  of  the  €cL€HQ®
d®partmSntB  Sr  &chS\¢1#,   trhl€  &grppex*mete   a3o€  map  S®Sffi
®HpeziBli7®.     Pbe  app*ca&mat®  cSB€  ha®   1n¢lltdBd  z*L1  ®qulpe¢nt
fl®co&8ary.     Wbesefl8,   the  fLe*E8*  plpet6eB*  ®St*.   m&gr  rBo€
haip®  tS    faS  priaha8ad.
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